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PREFACE. 



Nbaklx four months have elapfed fince 
the improvements to be treated of in the 
fijrift part of this work, were executed 
uppn Picons' and Shade's hothoufe. 
During this period they have been ex- 
amined by a. great number ,of refpe&- 
abte gentlemep, wh?, with fcarcely a fingle 
exception, exprefied their Warmcft appro- 
bation of the fcheme, and ftrong convic- 
tions of its general utility. Among thefe 
gentlemen, were fome who have paid 
particular attention to the fubje<5t, and 
they are decidedly of opinion, that the 
improvements here fubmitted, are calculated 
to be more extenfively ufeful than any thing 
that has yet appeared. 

E- 
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Encouraged thus, to make them as ge- 
nerally underftood as poffible, the author 
has caufed to be made models in wood, of 
certain parts which might perhaps : liz- 
zie fome country artizans, who are not 
accuftomed to work from plans* Thefe 
may be examined or purchased at the places 
mentioned in the advertifemfent. 

If required, models 6an alfo be made of 
the new plan for growing pines— -*f 'the improv- 
ed ptacb-boufe, and of the new pit \ which are 
defcribed and recommended in this work. 

The attention requifite to fhew and vend 
thefe models, has rendered it neceflary for 
the author to deviate from the common 
mode of bookfelling. 
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EGLRATA. 

Page 149, line 3, dele to the 

— - line 5, for y#w» read to 
159* — *- 4, before fome read j/i account of 
*95* — *• I 9> aft** training read ifpoi 
200, — 17, for ^ffit*/ read frames. 

Some other errors which do not alter the fenfe, and 
particular an erroneous enumeration of the chaptersj the 
reader is intreated to pafs without cenfure. 
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SEVERAL ALTERATIONS, Vc. 



. INTRODUCTION. 

It was the original intention of the author 
not to have printed any thing refpe&ing 
thefe improvements until he publifhed his 
treatife on Hotboufes> Hot walls, &c. This 
treatife was intended to be pretty full — to 
be printed in quarto, aijd to contain many 
new defigns — with an Appendix, containing 
numerous criticifms upon hothoufes ere&ed 
in different parts of this ifland. He is however 
induced to keep back this work at prefent* 

B partly 
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partly from want of time to fuperintend the 
prefs, partly from a defire to pry the fuc- 
cefs of feveral other new and equally impor- 
tant fchemes before he fubmitted them to 
the public, and partly alfo, that he might 
enlarge the number of criticifms, by viewing 
and examining fome hothoufes which he 
has not yet had an opportunity of feeing, 
but which he expe&s to fee in the enfuing 
feafon, in the courfe of an intended tour 
through the ifland. 

On the other hand, the author has been 
induced to write this account, from the ad- 
vice of feveral intelligent gentlemen who 
conceive highly of its utility, and at the de- 
fire, and for the benefit of a very confider- 
able number who have already begun to 
alter their hothoufes according to this plan; 
and in fome degree alfo from a reafon, the 
detail of which would reflect no great ho- 
nour upon a certain clafs of men. The 
thing alluded tp, however, is juft what the 

author 
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author expe&ed, from the fudden introduc- 
tion of a plan which ftrikes at the rpot of 
fbme of the moft important points of ge- 
neral, and even much approved pradiice, in 
the conftru&ion of hothoufes. But in con- 
fequence of the fuperior nature and advan- 
tage of his fcheme, he has nothing to fear, 
and refts perfectly fatisfied, that in this libe- 
ral and improving age, thefe alterations will 
meet with general approbation, and be adopt- 
ed according to the degree of their real utility 
—and this too, not the lefs readily, becaufe, 
at firft, they may be decried, or oppofed, 
as all the moft ufeful difcoveries in other 
branches of Science or of art have been, 
by fome interefted, ignorant, and little 
minded men. 
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GENERAL DESCRIPTION OF THE HOTHOUSE, BE* 
LONGING TO MESS. DICKSONS AND SHADE, 
UPON WHICH THE IMPROVEMENTS WERE 

MADE. 

jPhe hothoufe upon which thcfe alterations 
were made, was built about three years ago, 
from a plan given by the author, according to 
the moll approved and economical mode of 
building hothoufes at that time. It anfwer~ 
ed the intention very well ; and indeed, from 
fome particular circumftances to be men* 
tioned, fully better than mofthothoufes j ibr 
being of a fmall fize, and the ends being built 
of folid wall, which is always warmer than 
glafs, it was heated by the flues with more 
than common eafe, and this heat, from the 
fame circumftances, was retained for a mor e 
than ordinary length of time. 

But 



( »3 ) 

But in order to give the raider more clear 
ideas, it may be neceflary to obferve in the 
way of defcription, that this houfe is twenty- 
three feet long, fourteen feet broad, ten feet 
high in the back wall, four and a half feet 
high in front, (infide meafure ;) that the two 
ends, back and front, are built of roafon 
work, and thite feet of the Hope at the top 
of the houfe is covered with deal— the reft 
of the Hope with eleven fafhes, glazed with 
what is called fragment glafs, being old one* 
formerly ufed for another purpofe', and fit* 
ted up here for the fake of economy. 

The furnace, or fire place, was placed at 
the north-eaft corner, in a mafs of brick- 
work, four feet broad, four feet deep, and 
which projected three feet from the wall in 
the ufual manner. 

The flue in the infide of the houfe was 
led firft along the front, and then round 
at the bottom of the back wall, and entered 
a fhaft, or chimney, immediately above the 
furnace. 

The 
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The houfe was ufed for forcing flowers, 
&c. ; and hence the flue furrounded a bark 
or tan pit, which reached within four feet 
of the glafs behind, and eighteen inches of 
it before. 

From this defcription the reader will be 
aware, that this hothoufe is very fmall, and 
confequently unfavourable for {hewing the 
effed of the improvements which have 
been made, on the three following ac- 
counts: 

i. It was fo eafily heated by the com- 
mon mode. 

2. Having no glafs in front, nor in the 
ends, but only in part of the roof, the heat 
raifed was longer retained, than happens in 
the cafe of any fmall hothoufe, having glafs 
on the ends and front, as well as the roof. 

3. A fmall hothoufe, in all cafes, con- 

fumes 
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fomcs a -greater proportion of fuel than a 
large one, as in dwelling-houfes is well 
known to be the cafe with fmall, in com- 
parifon with large rooms. 

Under thefe difadvantages, it may appear 
furprifing to fome, that the author fixed 
upon this houfe as a fubjedl of improve* 
ment. It is true, indeed, he could have made 
the alterations upon many gentlemen's 
hothoufes, with a much greater effeft ; but 
he judged it better for the public to execute 
them in fbme nurfery, (a nurfery being a 
kind of public place,) where they might be 
feen and examined by gentlemen with great- 
er freedom. And though this hothoufe 
belonging to MefT. Dickfons and Shade, 
is far from being the befl in the nurferies 
about Edinburgh, he preferred it, becaufe 
(from fome knowledge of moft of the nurfe- 
ries and nurferymen in Scotland, and that 
of a more clofe and intimate kind than 

generally 



fcerally can be the cafe with landed gentle- 
men,) he is induced to give this company 
the preference on mod occafions ; and he 
can, without the leaf): befitation, recommend 
them to the gentlemen of this country* 
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GENERAL DESCRIPTION OF THE SEVERAL 
ALTERATIONS. 



H the following pages they ftiall be defcri- 
bed and treated of, in an order, correfpon- 
cling infome degree, with their importance: 
viz. 

i. Thefurnace and fuel-chamber in which 
the coal or other fuel is confumed. 

2. The f moke-flue f which condu&s the 
C fmoke 
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fmoke round the houfe, to the fhaft or 
chimney by which it efcapes. 

3. The air -flue j which colle&s heated air 
around and near the furnace, and conveys 
it to the oppofite end of the houfe. 

■4. The inner-roofing, being a coarfe flan- 
nel curtain let down under the glafs, dur- 
ing night, to prevent the air of the houfe 
from coming in contad with the glafs. 

5. The air-pump or bellows, intended for 
pineries and ftoves, to force or draw in firefli 
air of moderate temperature, during the 
winter months. This air can generally be 
obtained, from the backjheds. 

6. The ventilator, intended either to put the 
air of the hcufe in motion during the day; or 

at 
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at pkafure i and thus to imitate the aftttoal 
bteeze. 

After thus defcribing arid treating af thefe 
^Iterations, ^nd the intentions, and trie of 
each of them feparately, fome obfervations 
will be added under the following heads : 
viz. 

x. On the advantages refusing from thefe 
alterations. 

2^0n the expence of making them, with 
fome hints to gentlemen intending to alter 
hothoufes according to this plan ; and re- 
ferences to workmen in Edinburgh who 
TLinderftand the practical parts of thefe im- 
provements, 

3. On other improvements which may be 
executed on hothoufes. 
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Among other things in this chapter, will 
be fuggefted new plans for pine-ftoves, 
peach-houfes, and pits, which the author 
conceives, will, be confiderable improve-* 
ments. 



CHAP. 



( 21 ) 



CHAP I. 
-SIS- 



OF THE 



FURNACE 



AND 



J U E L-C H A M B E R. 



SECTION I. 

Of the Furnace and TueUcbamber formerly 
ufed. 

Before the alterations were made, the 
furnace, as already mentioned, and as is ge- 
nerally done, was placed in a large mafs of 
brick work attached to the houfe. Its 
chamber or fpace for containing the fuel, 

was 
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was two feet long, eighteen inches wide, and 
eighteen inches high. 

The furnace-door, a fpagte plate of cafl 
iron, ten inches fquare. 

The floor, or bottom of the fuel-chamber, 
had five iron bars which formed a gratej 
fourteen inches long, and ten inches wide; 
having a dead or folid fpace <yf ' four inches 
on the two fides, and ten inches behind, or 
in the farther end of the chamber. Thefe 
dead fpaces were intended for the purpofe 
of making the fire burn flowly, and laft 
long, agreeably to the principle recom- 
mended and pra&ifed by Mr Nicol *. 

The afh-pit was eighteen inches long, 
and ten inches wide, and without any 
door. 

Sect. 
4 See The Forcing Gardener, 3d Edit, pub; 1802. 
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SJECTI0N II. 

Defcription of the improved Furnace r and 
. Fuel-chamber. 

A. furnace was made fo far fimilar to 
Count Rumford's that it had double doors, 
but different in all other refpedfcs: for, 

i. The outer and inner doors were al~ 
xnoft exactly of the fame fize, and con- 
fequently, the iides were nearly at right 
angles with the front, which is a very great 
advantage in fixing it in mafon work. 

2. It contained one opening in each of 
its fides, for the purpofe of communicating 
with the air flue to be afterwards defcribed. 

3- It 
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3* It has a valve in the centre of the outer 
door: and, 



4* It has four nobs or projections at the 1 
corners, which are for the purpofe of fixing 
it in the building. Thefe and the other 
parts will be bed underftood from plate I. 
-% i. 

The fize of the furnace door ufed is /even 
and a half inches, which is fufficiently large 
for this houfe, though too finall for general j 
and convenient ufe. 

A door ten inches fquare, with a valve 
in it, was alfo got for the afh-pit. See plate 
I. fig. 2. . 

The mafs of brickwork, containing the old 
furnace and afh-pit, being taken down, the 
bricks and the five metal bars were referved 
to be ufed in building up the new furnace. 

It 
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It is worthy of remark here, that of all the 
old materials, the furnace door alone was 
not re-ufed; and this, not becaufe it would 
not anfwer, but merely to try the effe&s of 
one with a valve. But a furnace door with 
a valve in it, is by no means eflentially ne- 
ceflary, and in general gentlemen who 
make alterations according to this plan, 
may very fafely ufe the old furnace door as 
a door to the new afh-pit, in place ^of 
fending for a new one with a valve, 

A large hole being made in the lower part 
of the wall of the houfe, the new afh-pit 
and furnace were built under it, project- 
ing fo f^r into the houfe, as that the outer 
furnace door, and the door of the afh-pit, 
were even, or " flufh" as workmen term it, 
with the outer face of the wall. 

Hie afh-pit was made fourteen inches 
long, and ten inches wide : and, 

The old bars were laid above it, form- 
D ing 
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ing the grate, and chamber for the fuel. 
The furnace was then properly placed, and 
the grate built round, (except at the neck of 
the flue, which was of eourfe kept open*) 
with bricks laid flat, that is u brick on bed,* 
as fhewn plate I. fig. 3. 

This building was carried up twelve* 
inches, and then arched over in the uftwd 
manner. Over this arch was made another 
of the fame thi^knefs, preferring 3 vacuity 
betwixt them of three inches, which va- 
cuity joins with each fide of the furnace 
door, in oide? to communicate with the 
|ioles or openings formerly mention^ and 
as fhewn ia plate J, by figures 3, 4, and & 
which are tranfverfe and vertical fe&ow^ 

In examining thefe twq fe&ions, fonre 
things will be feen whicfy deferve atten- 
tion. 

In 
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In figure 3, the contra&ion of the air 
vacuity at g and b % is made for the pvirpofe 
of confining and ftagnating the air, in order 
that it may be thoroughly heated before 
it pafles along the air flue intp the houfe. 

* The valve in the furnace door, find alfo the 
holes in each fide, which cortuhunicate im^ 
mediately with the vacuity, are alfo made 
finally in order that a latge body of cooluir may 
never be admitted at once. For it is a fad, 
that Were the vacuity, valves, and air flue, 
etfery where of equal width, the air would 
pafe rapidly through into the houfe fcarcely 
heated at all; unlefi, jterhaps* when the fire 
was very ftrong and the furnace door red 
hot. 

It jnay be obferVed here, that the arch 
over the air vacuity, can be fuppopted upon 
the under one, by making the ends of two 
or three of the bricks project 4<>wn and reft 

upon 
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lipon the top of it, as fhewn in figure 4; or 
two or three pieces of brick or ftone laid 
carefully upon the under arch, will ferve 
the fame purpofe. 

But there is no abfolute neceflity for fuch 
fupports ; the intention is merely to guard 
againft the finking of the upper arch. 

It is needlefs to add what every mafon of 
bricklayer knows, that thefe arches can eafily 
be " thrown" or built, by filling the fuel-* 
chamber with earth? or by laying in bricks 
or any fuch loofe materials, which can be 
taken out as foon as the mortar hardens fo as 
to leave the arch entire. 

The arch above the vacuity can eafily l?e 
made in the fame manner. 

In figure 5, the large chambers i and z, 
and the coiitraftion at the beginning of 

the 
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the air flue £, are for the purpofe above 
njentioned. There is no neceflity for thefe 
chambers being in every cafe, fo large as 
ihewn in the plate; although a proportion 
fomewhat fimilar, will generally be found 
preferable. * * 

In figure 5 alfo, a fmall recefs will be ob^ 
ferved betwixt the grate and the flue, for the 
purpofe of preferring a portion of the fuel 
which fhall burn flowly; and thus it is pre* 
fumed live-coals may be had from that re- 
cefs for twenty-four hours after the fire is 
kindled. Some may think that a plain dead 
fpace larger than this recefs would ferve 
equally well ; but this on examination will 
appear an ill founded idea; for if we obferve 
the dotted line, m n in the plate, it will 
appear that it could not preferve the coals 
alive for a fufficient length of time, unlefs 
the throat of the flue were made much more 
upright; which on the other hand would 

preferve 
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preferve too much fuel, and very much pre*- 
vent the heat either from palling through 
it into the air vacuity, or onwards into 
the finoke flue. 

This improvement I did not think of 
when the furnace at Dickfons and Shade's 
hothoufe was built; but I now fee from the 
fires then being fometimes totally extinguifh- 
ed in the mornings, that it will be a benefi* 
cial addition to the plan. 



CHAP. 



( Si ) 



tt I'J -J" I 1 " 1 1 1 I J I J in . 



CHAP. JL 



OF THE SMOKE FLUE, 



SECTION I* 

Of the Flue before it was altered. 

As already mentioned in the general dc- 
fcription, the diredhon of this flue was round 
the houfe. It was built, very properly, 
upon fupports *, and totally detached from 

the 

* Mr Nicol always builds Us flues upon fapports, for 
which he defenrea credit: the pra&ice is totally un- 
known in feveral parts of England, and not fufficiently 
attended to by fome in this country. 
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the front wall, or any other building, which 
is alfo an important point to attend to- 
But though there was ample room to 
make the flue of confiderable depth, this 
was negle&ed, which is a very great, but 
univerfal error. Still, however, the depth 
of three bricks placed on edge was allowed, 
that is about fifteen inches, which depth is 
not always given, for we find even fome 
planners and others, who though they ge- 
nerally build their flues of this depth, yet 
contend that the breadth of two bricks is 
perfedly fufficient. 



SECTION II. 

Of the improved Flue. 

This old flue was taken down, and built 
\npfrue bricks in breadth^ — as great a depth as; 
in this cafe, could be accomplished. 

"Briggs," 
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Briggs," or perpendicular partitions, 
reaching from the covers till within a brick 
and a half of the bottom, were formed by 
placing bricks a^ofs, and joining the two 
fides of the flues. 

The firft of thefe, was placed twenty feet 
from the furnace, and the reft about ten 
or twelve feet diftant from one another, as 
(hewn in figure I . plate II. 

Thefe " briggs" divide the flue into 
chambers* or compartments, each of which 
will naturally be completely filled with 
fmoke and heat, before any can occupy the . 
next; and, hence the whole flue muft be 
completely filled, before any can efqape at 
the chimney top. 

The flue is rtiade of five bricks breadth in 
depth, at both ends, and along the front of the 
houfe, and in this fpace it had three briggs, 
or partitions, viz. two jlji dip front* $nd one 

-Vi ** * ...» ^„ A * 

E in 
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in that end fartheftfrom the fire. For to have 
made one in the end where the fire enters, 
would have had a tendency to make that part 
of the houfe too warm. 

The back flue was made of the ordinary 
depth, with only one proje&ion, placed at 
its termination, immediately before the 
fmoke afcended into the fhaft or chimney. 

Had the houfe been large, the whole length 
of the flue fhottld have been made as deep as 
poflible ; and a confiderable depth may gene- 
rallybe obtained, particularly in pine or plant 
floves, or even in vineries and peach houfes, 
when thefe are trained under thefloping glafs. 

But in almoft every cafe that may occur, 
when vines are trained upon the back wall, 
it will be improper to make the flues deeper 
than three bricks; yet even here, the 
" briggs^ fhould be made to reach -the 

fame 
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lame depth as before, that is, within a brick 
and a half of the bottom of the flue. 

Or, the flues in fuch houfes may be made 
of double width, or as wide as can be con- 
veniently accomplifhed, and the " briggs" 
may be carried up from the bottom, leaving 
a finall hole in the foundation of each brigg, 
of twelve inches long, by four inches wide, 
or larger, according to the fi?e of the furnace. 
Through this hole the fmoke will pafs from 
chamber to chamber. 

The air flue* built upon the top of fuch 
flue* as this, need only be its full breadth 
from the furnace to the firft compartment ; 
afterwards it may be carrietf on in a narrow 
flue* or in an earthen or plate-iron pipe, 
to the e»d of the houfe* But of the air 
flue in next fe&ion. 

In the middle of the <haft is placed a 
hamper, the intention and mode of ufing 
which fhall be prefently explained. 

E*. . CHAP- 
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OF THE AIR-FLUE. 

The vacuity around the fire-place is conti* 
nued on each fide, and oyer the top, as well - 
as under the bottom of the fmoke flue, for 
about four feet in length, as fhewn in plate 
I. by figures 4 and 6. 

The two fide and bottom vacuities, are 
continued no farther, but there unite with 
the fpace at top, which top fpace is conti- 
nued on, as an air flue to the oppofite end 
of the houfe. And there it terminates, 
allowing the heated air to efcape, as fhewn 
plate II. fig. i. 

The 
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The top of the fmbke flue ferves fop 
the bottom of the air fljie, which is erne 
i$ brick on edge" in depth, and covered 
with tyle or pavement fimilar to the fmoke. 
flue, 

A ftone or brick neatly fitted to the end 
of the air flue, ferye$ tp plofe it up when 
lequifite. 

Both the air and fmoke flue, were plafter«« 
$d in the outfide for the fake of appearance, 
as the bricks were very coarfe and unfight* 
ly ; but jn the infide of the flufr, this was, 
and ought always to be avpided if poflible, 
as plafter is a non-condudor of heat. 

But had the bricks been ecji^ally neat and 
beautiful with thofe made in the neighbour- 
hood of London^ no plafter work would have 
bp^n neceflary : the joints would have been 
neatly puttied of the fame colour as the 
brick, and at moft a coat of paint of 3. 
t>ro\m or cream colour, would have been 

given, 
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given. For it is prefiimed they have no 
good tafte who prefe? to this &yk> wal}$ 
and fluei covered with white pkfter, the 
|»w gkre of which when oppafedand inter* 
lperfed among the delicate green of vegi- 
tationy has a harfh and ui^nhwiiow cflfed. 

Having thus endeavoured to defcribe the 
^Iterations made upon the furnace and flue, 
which it is hoped by the affifknce of the 
plates, will be understood by the reader* 
and by intelligent workmen, ibme observa- 
tions (hall nest be added refpefting the in- 
tention pf thefe alterations. 



CHAP. 



( 39 ) 



CHAP. IV. 



OF THE INTENTION OF THE ALTERATIONS 
UPON THE FURNACE AND FLUES. 

In the firfi place, the particular intention 
of this furnace is to confume or ignite the 
fuel as quickly as poffible- For this pur- 
pofe no dead fpace is left on each fide, 
as in Mr NicoFs improved furnaces; but on 
the contrary, the grate occupies the whole 
breadth of the chamber, in order that no 
part of the fuel may remain unkindled. At 

the 
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the feme time a recefs under the throat of 
the flue is made to preferve fome live-fuel 
in order to rekindle the fire* 

Secondly j The depth of the flue is intended 
to produce a greater mafs of brick work, 
to be heated at the leafl expence* which 
heated mafs will continue longer to give ottt 
heat to the hoxife, and thust>y making one 
fire ferve in place of a number, will confer 
quently fave much time, and produce a 
more fleady heat; an advantage independent 
of the faving of fuel. 

In fome cafes breadth may be ufed in 
place of depth, and then the briggs may be 
literally divifions, or partitions, each with a 
hole at bottom, fix or eight inches fquare; 
or of the dirtienfions given laft chapter. 

Thirdly, The briggs are intended to heat 
this mafs more uniformly and effe&ually, by 
ilagnating the fmoke. And as the hotteft of 

that 
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that contained in each compartment, will al- 
v ways rife to the top, fo the cojdeft, will in the 
fame way be forced out under the partitions. 
What was the coldeft fmoke of the firft com- 
partment, will be the liotteft of the next j 
of courfe it will afcend and prefs out that 
which is ftill colder, and thus will the fmoke 
pafs through the feveral compartments un- 
til it has given out the greater part of the 
heat which it contains, and at laft, when 
quite cold, it is forced up the fhaft, or 
chimney. 

Befides this very great advantage, thefe 
briggs, or partitions, are alfo found to in- 
creafe the draught of the fire. 

Fourthly, The double furnace-door, and 

the vacuity around the furnace, are intended 

to colled: that heat, which in other furnaces 

is totally loft in the adjoining mafs of mafon 

work.' 

F fifthly, 



( V ) 

fifthly \ This vacuity is atfo continue^ 
around the flue f<?r the difl^suce of fome 
feet from the furnace, in orcjeif to cojjeft a* 
quantity of beat, which would otheiroife, as 
is generally th§ cafe^ xn^tke that end <?f 
the houfe conflderabLy warmer thap, thp 
other, or oppofite end,. 

Sixthly ', The vacuity, or air flue, conti- 
nued from thence along th$ tpp of the : 
fmoke flue only, is int$nde4 to convey the, 
heated air colle&ed as above, to the other 
end of the houfe: Which, part of the houfe 
being fartheft from, the fire, is, in general, 
too cold ; but by this means it is rendered 
equally warm with the other. 

Some may think that when two fires, 9g&. 
ufed, one being placed at each end of th$*. 
houfe, the temperature would be regu r 
lar, and the heated air would be allow-, 
ed to efcape from the furnace immediately 

into 
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into the houfe. But without ftating any of 
the many and great arguments againft this, 
it is fufficifctit to obferve, that according to 
this new plan, in no cafe whatever, will two 
fires be neceflary. It will always be found 
more economical to augment the fize of the 
furnace, in proportion to that of the houfe 
to be heated. 



F 2 CHAP. 
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CHAP. IV. 



OF THE MODE OF USING THIS FURNACE AND 
THE FLUES. 



Suppose the fire lighted, and the fuel 
thrown in, the furnace doors are to be fliut 
clofe, and alfo the valve in the outer door 
turned round, fo as not to admit any air. 
But the afh-pit door, and the damper within 
the houfe, mull be thrown open. 

As 
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As foon as the grofier part of the fmoke 
is diffipated, and the general mafs of fuel 
becomes nearly red hot, or almoft covered 
with flames, which, in an ordinalry furnace, 
will generally happen in twenty minutes, 
or half an hour, after the fire is kindled,— 
clofe the afh-pit door, open the valve in the 
outer furnace-door, and fhut the damper. 

Thefe operations produce the three fol- 
lowing effects, viz. 

i. The fire is preferred ftationary; that 
is, the fuel is no longer confumed with the 
fame degree of rapidity. 

2. The whole heat generated, is flagnated 
in the flue. 

3. The cool air entering by the valve, is 
rarified, partly on the furnace door, but 
principally in the vacuity around the fur- 
nace, 
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nate, and thus is prefled forward into the 
houfe. 

The fife being preferred in a good de- 
gree ttationary, the great heat Which is con- 
tained in the fiiel now fed hot, does not en- 
ter the flue to ilaake a violent irregular heat; 
in the houfe, but it heats the air in the va- 
cuity which furrounds it. 

This heated air being aitaw&i te pafs 
into the houfe, is a more f^jeedy, effec- 
tual, and uniform way of heating it; be- 
cause k mixes at once With the air al- 
ready in the houfe, whefeas by the corfi- 
mon mode, every particle of the air con- 
tained in the fame, rauft come in contad 
with the flue before the houfe is properly 
heated. Now, to allow time fufficient for 
this procefs, the fire mull be kept burning 
for a very corifidefable time, and no fodner 
is the degree of heat f equifite obtained, than 
(he flue, (fill as hot as before, and now aid- 
ed 



c4 by the fua upw the glais* raijfes $*e- 
tex#pe;atu*e to a height greatly bey<?n4 tba*£ 
w))^h wasi required. Thi& i& particularly 
tbe caijb, a& every ga^ 4ei\er I^qws, during 
the moipaings of the winter a#d CpPRg 
ipoitths. The ; apprentice lad* 03 in, foaoae 
cafes, the* iru^er hin^l^ copies to> the 
bptjipufe, perils 3fc few* o'cto<& m $ 
cl#?r fkofty nw,wg^ in; the^encj, of JaajWtfy ^ 
te fi#d& the th^^ijon^et^er fta^wKng tea or 
fifteen degrees below the proper or required 
temperature. To remedy this, he with all 
ij>eed puts qi& ^ l^pge % %$ a$ po$bte~- 
j^hapa it is; wpl| kindled; b}5 eigbfe <tfdmk+ 
bm no hea# i$ yet addfii t^ t^ bp^fe; qj* 
tjie cQ^tr^ry,; iswh, b#& **$& been efqaping; 
from it, apd thft t&erjtftpBaetsr, i& now Ik; or* 
dgh^degf,9e&lo?^^thaii.bflf(jj^. Aboufchalfi 
]33# ij^o'clocl^^nid.not $l?«ays fofooo, the- 
tbprjwwjciet^ i#d# afces, %» proper; degree o£ 
b.e#t. Thqug^ th# : ajr t be fro%^ a©d: tjte 
morningftillcold, yet nowthefun^beams-darf 

upon 
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upon the glafs with much vigour; and about 
twenty minutes, or half an hour pall ten, 
the thermometer is ten or twenty degrees 
higher than the proper medium, and con- 
tinues to rife with rapidity. At eleven the 
houfe is at an alarming degree of heat, and 
no alternative remains for the lad, but to let 
down the fafhes, in order to admit frefh air; 
for though he had juft before opened the 
furnace doors, its effe&s are comparatively 
much flower. 

Now it is evident, that noiboner are the 
faflies thrown down, however little a fpace, 
than the gravity of the clear "frofly"air of the 
atmofphere, rufhes into the houfe, andforcing 
out the light heated air, which at any rate 
has a continual tendency to afcend, occu- 
pies the houfe in a few feconds. Thus the 
plants are brought in one moment from the 
climate of the torrid zone, to that of the 
polar regions. 

In 
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In the mean time, the furnace door being 
thrown open, the cool air entering and rufli- 
frig though the flue, thakes it as cold in an 
hota# as it was before the fire was put on. 
And again, perhaps ten or fifteen minutes 
after the fiifhes w6re opened, the lad per- 
ceiltes, (for he is under the iiecef§ty of being 
ahfcays upon the watdh,) that the houfe is 
too cttfd^nftantly he draws up the fafhes* 
Hits up the fire, and fhuts the furnace 
door. What is the confequence? The 
joint eflfeds of the fun, now more powerful 
than before, and the fire, which not being 
fully exhaufted, is eafily rekindled, produce 
the fame extreme as formerly! The fame 
remedy is applied, which again is attended 
with the fame baneful confequences, to ve- 
getation. This rotation of extremes goes on 
almdft without interruption, in the pineries 
and ftoves* every funfhine day, during three 
quarters of the year, and in vineries peach- 
G houfes, 
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houfes, t?c. during the beginning of the 
forcing feafon *. 

The bad confequences which refult from 
this pra&ice, it may fafely be faid, .are in^ 
calculable. 

The above will no doubt bte agreed to by 
every one fo far ; but perhaps when it is 
faid, the one extreme is as the torrid, the 
other as the frigid zone, it will be denied; 
for it will be faid, the thermometer in the 
hothoufe, never is feen fo low, as even 
in the open air* But this, like many 
other common ideas, arifes from want of 

due 

* I had the mod complete opportunity of knowing 
this, about eight years ago, when I was afliftant to the 
late Mr Mawer, Planner and Nurseryman, Dalry, 
near Edinburgh. I faw it happen every day in his own 
hothoufes, which, as is well known, were at that time, 
the mod extenfive, and bed conftru&ed in Scotland. 
Several particulars refpe&ing thefe hothoufes, and parti- 
cularly about the extenfive (team operations then Carried 
on, will appear in the treatife on Hothoufes. 
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<i\ie confideratioh of the fubjefly and from 
ignorance of the do&rine of heat. 

For, it is evident that the extremes of 
heat in the houfe, being fo much more ra- 
pid than the motion of the mercury in the 
thermometer; the higheft or loweft degree 
of thefe extremes, can never be indicated, 
owing to the impulfe of the fucceeding ex- 
treme, counteracting the true indication of 
the former one. For it is well known, that 
a thermometer in air takes fevpral minutes 
to indicate the true temperature of the me- 
dium in which it is placed. 

Hence, to be fhort, if the real tempera- 
ture of the extremes in the houfe are as the 
line 4, the temperature indicated by the 
thermometer will be fomewhat correfpond* 
ing to the line £, 
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two 
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two lines very different when ob&jrved fe* 
parately. 

It may be fafely faid, that in three mi- 
nutes after the fafties are let down, the 
houfe is of the %ne temperature as the at* 
mofphere: At that temperature, it remains 
until the thermometer about to indicate it, 
is checked by heat, fuddenly generated by 
tfte fun and the flue. 

From this fhort ftatement of what really 
happens, the fickly appearance, and debili- 
tated habits of hothoufe plants, compared 
with the frefli robuft luxuriance of thofe 
reared in the open air, will not appear fur- 
prifing; and the frequent failure of crops of 
fruit will be perfe#ly accounted for, 

But the evils recounted can never happen 
with furnaces and flues, built accprding to 
the plan recommended; becaufe, 

In the firjl place, The temperature of the 

houfe 
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houfe whdn heated by fire alone, will be at 
ail times fo uniform as to render great exer- 
tions to countera& any extreme totally uxi* 
neceflary; and, 

In the fecond place, Supposing the hottfe 
at the required temperature, and a brifk 
fire in the furnace at the time, (a cafe by 
the bye that could feldom or never happen;) 
if the valve in the outer furnace door is 
clofed, and alfo the aperture at the extre- 
mity of the air-flue, the heated air will be 
completely ftagnated, and the greater part 
of the heat will be confined in the furnace 
and the air-flue, to be let into the houfe 
when wanted. It is true, indeed, that a 
certain quantity of heat will efcape through 
the mafon work, notwithftanding thcfe ope- 
rations; but this will be fmall comparative- 
ly with what happens in the cafe of com- 
mon flues, for this particular reafon, that 
air (in this cafe, the , air of the air-flue) is 

the 
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the very word condu&or of heat known : 
But fuppofing that any thing like an over- 
heat fhould occur, it can be completely 
over-balanced at once; and without chil- 
ling the plants in the leaft degree, by the 
air-pump, as will be fhewn in the proper 
place. 
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CHAR V. 



OF MANAGING THE VALVES IN THE FUR- 
NACE AND ASH-PIT DOORS. 

Two or three dire&ions on this fubjed are 
thrown into diftindt heads for the fake of 
gardeners, who, it is to be obferved, may be 
apt to go confiderably wrong, until they 
have a juft idea of the effe&s of the valves ; 

and 
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and particularly bf the one in the outer 
furnace door. 

k If the houfe is filled with heat to the 
proper degree, the fire extmguifhed, and 
the flue and furnace quite cold, no evil can 
arife from having the valves in the afh-pit 
door, or even the door itfelf open : And the 
fame may be faid refpe&ing the damper. 

2. If the houfe and flues, SsV. be in the 
fame ftate as above, no great evil can arife 
from having the furnace door, or its valve, 
open; becaufe fuch is the ftationary nature 
of air, (fo to fpeak,) particularly in fuch an 
intricate, lengthened, and horizontal confine- 
ment as this, that it will not enter the houfe 
through the vacuities^ and the aar-flue. 

Thefc two cafes apply principally to the 
fummer months, and are comparatively of 
Itede importance. But, 

3. if 
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3« V % ftrong £pe i? put pp. in the afters 
#ao& or evepiog, ?&4 the 4#^pit yalye, ot 
jth? ^fh^pit 4por itfelf, b$ k& open 4uring the 
*Mgfct r &e fife >vill t^ fan mhapfteA, and 
t}W hp«£e £opl#J. JCwe, jttersfpre, jjauft be 
takw $o keep if flu# a* $ tW^s thwgh 
the night, and always through the day> 
when the fire is in a proper ftate for fhut- 
tii^ iji <he dampejr. 

ft i? |>Tppejr tp Jiptice Her£, Jjpweyer, that 
Shp tvi^5> ft* fifflilajr rpafpns tp thpfe giye^i 
» d*,K$ip» #d, jyill ptevpnt the flue frpra 
fewig >#tf fp 4p»ch copied, jis 15 t;he cafe in 
^qpi^pn females and flues. 

Xhe yaJve in tjie aftirpit door) it may be 
^fentgd* & of PP .^ntiaLufe; /brthe door 
tfjfcif pftj> ^e OjPSfted, more or lefs, accord- 
ing tp the freih air wanted for the ,fire. 
Xhi? YJ&VG is prmcipally nepe$ary in 
Jjyjjje ,hp]$fe$> when a fipall quantity pf air 
jiiap be admitted to enter by the furnace, 
H forcing 



( 58 ) 

forcing an equal quantity of fmoke off, by 
a fmail opening at the damper, and at the 
chimney top. This opening is left by not 
fhutting the damper quite clofe. But thefe 
operations are unneceflary in a fmall houfe, 
and can feldom indeed be done without 
confiderable lofs of heat. 

4. If a ftrong fire is put on in the after*- , 
noon, and when the afh-pit and damper are 
clofed, the valve in the outer furnace door is 
left fully open i the houfe will be rendered 
too hot at the beginning of the night, and 
too cool before morning; for the air will 
continue to rufh in until it has nearly 
cooled the fire place. But it deferves to be 
remaked as above, in dire&ion 2d, That 
fuch is the ftationary nature of air, and 
particularly in fuch an intricate lengthened 
and horizontal confinement as tjtxis vacuity, 

that 
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that though the valve was left fully open, 
the Ijoufe would not be greatly cooled *. 

Obferve, that it is more fafe to turn it 
round, fo as to leave an opening about one 
fourth of the full fize. This will keep a 
fmall, but uniform current of air entering 
the houfe during the whole night. 

5. In the morning when the fire then 
put on, is fo far confirmed or kindled, as to 
be in a ftate fit for doling the afh-pit door 
and the damper, if the temperature of the 
houfe is much too low, open the valve fully; 
but if it is not required to raife the tempe- 
rature, much, then open it one half only. 
Shut it entirely if the houfe is fufficiently 
H 2 hot, 



* Nothing like what fome have experienced, who 
have placed large plate iron pipes acrofs the chamber, 
with one end in the houfe, and the other in the open 
air. See Evelyn's Account of his Confervatory, in the 
10th edition of Kalendarium Hortenfe. 
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hot, bt open it, and while heated ait is ad** 
mitted, pump in cool aif to lOwei- the tetti-* 
perature of the hottfe, 

Thefe dkedhons, it ii to be feared, trill 
give fome an idea that this &imce tttid air* 
flue, are of too intricate a nature &r gene- 
ral practice; but f the contrary may be feen 
at Dickfons and Shaded fturfery, • And the 
tvhole alterations Will, Wherever they J#9 
eventually executed, be found to give much 
lefs trouble than the common ftimaee and 
flues. 

6. This may be a prftper plaee to ob- 
fervfe, that* flt>m the experience of the above 
hothoufe, in January atid February laft, in 
fevere weather, one fire put on in the af- 
ternoon, twenty or thirty i^iinutes before 
the men gave over working**-Was ready 
for fhutting the afli-pit and damper, and 
turning the valve one foiirth open at that 

time, 
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time* and that this fire ferved until next 
morning. That a finall fire put on in the 
momiftg, and managed as above dire&ed, 
(fee dtfC&ioil 5.) lafted till the afternoon* 
That in mild weather, one foe put on in 
the afternoon, lafted for twenty-four hours. 

In that furnace in Dickfons & Shade's 
hothoufe, no recefs, as advifed, is made for 
preferring live-coals to rekindld with, yet 
when the fire is not too much etfhaufted, 
by throwing in a fhtrvel full of coals or afhes, 
before the damper is fhut in, it can be 
lighted perfe&ly from the red afhes next 
morning. 

from the very fmafl ike of this furnace, 
afid from the gardener allowing the fiiel to 
be too much confumed before he fhut in 
the damper, it was, when firft tried, gene- 
rally cxtinguifhed in the morning y but, by 
taking care to (hut in the damper as foon as 
the grofler fmoke was expelled, it has re* 
mained in a ftate proper for being re- 
kindled 
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kindled for twenty hours, and had it been 
of fuch a fize as is reprefented in the plate, 
I fhould fcarcely think the recefs neceflaiy. 

Every gardener knows, that in kindling 
the fire from the afhes, the live coals mufl 
be drawn over the grate to the front of the 
furnace, and the frefh fuel thrown in im- 
mediately behind them. 

It may be remarked here, that when a 
few coals are thrown into the furnace in 
the evening, immediately before {hutting 
in the damper, the fire is lighted with un- 
common eafe next morning. The mere 
opening of the afh-pit door and the damper, 

has frequently made it blaze without being 

/ 

ftirred up. This is owing to the prefence 
of the betuminous part of the coal, which 
could not be carried off in the form of 
fjnoke, becaufe, by fhutting in the damper, 
ifc. no frefh air was allowed to come in 
contact with it. 

CHAP. 
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CHAP. VI. 



OF THE INNER ROOFING. 



SECTION I. 

Of its ConftruRion, and the Mode of Fitting 
it to the Houfe. 

The inner roofing is limply a colle<3ion of 
curtains of coarfe woollen cloth, which are 
made fo as to Hide down upon wires, fix or 
eight inches within the glafs. 

Thefe 
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Thefe curtains can be drawn up, and let 
down at pleafure, by means of cords and 
pullies. Each curtain may be made ten or 
fifteen feet broad,* and df fuch a length as 
will reach from the top down the flope and 
upright glafs, to the front wall. 

Along the one end of each curtain is at- 
tached a rod of wood about an inch or two 
inches fquare, and the other end is fixed to 
the top of the houfe : or, in fome cafes, to 
the bottom of ihe upright glafs. This is 
done— either by fimply nailing on the edge 
of the curtain; x>v by fixing it previoufly 
upon a piece of wood, which wood can be 
fixed up, and may be taken down, «k>iag 
with the curtain whenever the inner roof- 
ing becomes unneceflary. 

Whatever bt tjie bEe^th *£ the curtains, 
each ioas ajkmg one .edge a row 4>f 4*x>ks, 
tfbaat two feet Sunder, wnA 1 *t <he otfeer 
edge,aftripe of clot?h,fix weight kw&fcsfopoad, 

is 



( 65 ) 

is left unfixfed at top* arid without being 
attached to the rod at bottom : which is by 
way of overlay, to be ufed after the curtains 
are let down. In the edge of this overlay 
are fixed rings which are intended, in con- 
jtm&ion with the hooks, to fix and joittthe 
curtains together after t&ey are drdpped. 
The overlay, rings, and hooks r &fr. will be 
feen in fig. 1 . plate III. where a A is the 
overlay, b b the rings, c c the hooks, d d the 
cord, and e e the rod fixed to the end of 
the curtain* 

There are too ways of tffing the cords 
and pullies, which fhall be defcribed. 

In the firft way, a row of rings are 
fixed about eighteen inches afunder, in a 
line down the centre of the curtain. 
Through thefe rings a cord is pafled and 
fixed to the rod of wood at bottom, as is 
fhewn in plate III. fig. 1. The other end 
of the cord is pafled through a fmall hole in 
the upper end of the curtain, and (after the 

I curtain 
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curtain is fixed) from thence over a pulley 
to a pin or hook, as ihewn in fig, 2. plate 
III. During the day, when this curtain 
is 4i tucked" up, it afliimes the form 
exhibited by the dotted lines in the fame 
^figure, 'or as more fully ihewn in fig. 6. 
plate II. Thus by having the appearance 
of a cornice, it will be a great ornament 
to the houjfe. 

When the curtain is put up apcording to 
this plan, which is the cheapeft, and will 
anfwer in moft cafes, the trellis, if there 
is any, mull be kept at leaft one foot under 
it, or about eighteen inches from the glafs. 
This is recommended in order that the 
leaves of the trees trained on the trellis, 
may fufFer no injury from the folds Of the 
curtain when it is drawing up, 

Thsfecond mode is exa&ly upon the fame 
principle with the pra&ce followed by up- 
holfterers in hanging window-blinds. 

The curtain, in this cafe, is rolled upon a 

fmall 
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{mall found piece of wood, on one end of 
which is fixed a pulley, and dire&ly under 
this pulley, upon the back wall, is fixed a 
rack pulley- A cord is made tight over 
both the pullies, and by moving this cord 
upwards or downwards, the curtain is either 
let down or rolled up. See plate IV. fig. 2. 

When either of thefe curtains is placed 
at the top of the houfe, it will generally 
roll down upon the wires, (one of which 
is fixed under each rafter,) with its own 
weight- But, 

If either be placed at the bottom of the 
front glafs, or if the houfe is fo flat that the 
weight of the curtain will not caufe it to run 
down, then a cord mud be attached to the 
centre of the rod of each curtain, and that 
cord, pafled over a pulley, placed either at 
the top of the houfe, or upon the top of 
the upright trellis or wire, as at a, in 
fig. 3. plate IV. according as it may hap- 

I 2 £en, 
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pen, that the curtain is to be drawn down 
from the top, or drawn up from the bot- 
tom. 

In general, however, when the curtains 
are fixed at top, ajici do not Aide down 
freely, this operation may be fuflictently 
accelerated by a fmall rod, fix or eight feet 
long, with a hook at one end. And, 

This rod will ferve at the lame time to 
hook on the overlays of the curtains. 

For the glafs ends of houfes, a curtain 
fhould be roade exa&ly in the fame form as 
the end. It may be contrived, either to be 
drawn up from the bottom, or to roll out- 
wards from a pole placed upright in the angle 
next the back wall If of this laft form, it 
fhould have fmall rods run through it in a 
perpendicular dire&on, to preferve it exact- 
ly the fize of the end. Thefe rods will prove 
no detriment in rolling the curtain round 
the pole. 

In 
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Iii this end curtain a ilk mull be macfc 
immediately oppofue the door, that the 
operator after he has let dx?wn and fefl> 
ened all the curtains, may be allowed to 
pals out of the houfe. 

The roof eurtains, may either be fixed 
to the end curtains, by rings and 7 hooks, or 
when the /ends of the houfe are of mafoa 
work no end, curtain will be necefiary. 
The yoofiog can then be fattened to it, 
either by epinmpn tenter hooks, or by a 
narrow flip pf clpth mM to the wall by 
way of overlay. 

It is almoft needlek to add, that when 
two a4joi»ing houfes are feparated only 
by a glafs divifion, unlefs the (me houfe 
be a ftov^, and , the other a greenhoufe, 
or fuch like, m epd curtain will not be 
requisite. 

In the cafe of a circular houfe, or one 

containing 
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containing a number of fides, the curtain 
mufl be fixed at bottom, and fhould be 
made exaftly in the fhape of three or four 
fafbes. For example, in the cafe of a houfe 
circular at bafe, and terminating in a point 
at top, the curtain may cover four faflies, 
and may be fomething of the fhape of fig. 
, 3. plate III. ; the narrow end of each cur- 
tain, can eafily be drawn up to the top by 
a cord, and one or two pullies. 

In fuch a curtain as this, fmall jointed 
rods of wood may be introduced acrofs it, 
as fhewn in the figure, which will ferve to 
ftretch it to the proper width. 

Rods of .this kind, will generally be 
unneceflary where the curtain is equally 
wide at both ends. 

When the curtains are to come down 
from the top along the flope and to the bot- 
tom of the front glafs, the wires upon 
which they Hide in place . of being fixed to 
the front, muflbe fixed to an upright rod of 

wood 
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wood or iron, upon which alio the wire 
trellis muft be fixed as fhewn plate IV. 

fig. 3- 

When the curtains are fixed at the bot- 
tom of the upright glafs, in any houfe, & 
pulley ihuft be fixed bppofite the centre of 
each curtain, as at a in fig, i. plate IV. 
at the top of the ftandards whi^h fupport 
the wife for the cords to pafs over which are 
ufed to draw up the curtains t 

In a double roofed houfe, that is, a de- 
tached glafs houfe Handing north and fotfth, 
with the roof on each fide wholly of glafs,- 
it will generally be found bell to fix on the 
curtain by this laft mode. 

Ii\ different cafes a variety of ways will re*- 
quire to be adopted for fitting up the inner 
roofing, which are not here mentioned. But 
it is thought that any perfon of the leaft 
ingenuity^ and who understands the hints, 
above in connexion with the pk$es, canr 

never 
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never be at a lofs how to proceed. Should 
the contrary happen, by fending a defcrip- 
tion of the cafe to the author, he will en- 
deavour to give fetch dirtdions ae fhall re- 
move all difficulty* 

A number of trifling things which will 
occur in practice are fbrefeen by the author, 
.but as they will ndt prove of any confe- 
quence he avoids mentioning them, left he 
fhould confufe the practical reader. 

A number of ctittains will doubtlefe ap- 
pear to fome a great inconvenience in a 
hothoufe, and the trouble of hooking on the 
overlays will be thought too great for gene- 
ral pra&ice. But the contrary will be found 
true; for the curtains will generally be made 
fen or twelve feet broad, and thus four cur- 
tains will compofe an inner roofing for al- 
moff any houfe. In Dickforts' and Shade's 
hothoufe one curtain covers the whole roof- 
ing, which is twenty-three feet long. Every 

obje&ion 
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fcbje&icfn of this kind therefore, appears 
nugatory. 

If any think that the danger of the cur- 
tain taking fire is a powerful objedion, they 
have only to wet it with alum Water before 
putting it up, which, as any one may eafily 
prove by experiment, will very much hin- 
der it from taking fire, and wholly prevent 
it from burfting into flames. 



SECTION ii. 

Of the intention of the Inner Roofing* 

The ufe : of this inner roofing is to prevent 
the warm air of the houfe from coming in 
contact with the glafs. An object by this 
means completely effe&ed. 

The advantages which will refult from 

this roofing, will be underftood by every 

K one, 
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one, when a well-known fad is adduced : 
viz. That heat pafies more rapidly through 
glafs, than through any other material. 
And that on the contrary* through wool 
or ftagnated air more flowly than through 
any other body. 

Thefe fads are fo well known, efpecially 
the former, that it is needlefs to enlarge up- 
on them. Any perfon by Handing in front 
of a fire or looking towards the fun, and 
holding before him a plate of glafs, and a 
piecfc of woollen cloth alternately, may thus 
eafily convince himfelf of their different ca- 
pacities for conducing heat. 

It is well known, that heated air always 
afcends, consequently in hothoufes, as the 
greateft heat is given put from the front 
flue, becaufe in general and in all good con- 
ftruded houfes, it communicates imme- 
diately with the fire, every particle of air, as 
foon as it is heated, flies up dire&ly to the 
glafs immediately above, and continues rif- 

ing 
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ing along the fafhes, until it arrives at the 
top or higheft part of the houfe j unlefs 
it has before this time parted with all it; 
heat: A circumftance which may juftly 
be expected to happen, and this more 
efpecially, if the joints or interftices be- 
twixt the overlays of the panes are left 
open, and not puttied up, which is gene- 
rally negledted ; and often moll ftudioufly 
avoided from erroneous principles. It is no 
wonder that under thefe circumftances, and 
during the winter feafon, fo much difficul- 
ty fhould arife, both in railing and keeping 
a houfe at a given temperature : for, inde- 
pendent of the interftices betwixt the panes, 
and the current of air, when the fire begins 
to decline, paffing through and cooling the 
flue, &c. as mentioned before, the conduc- 
tive power of the glqfs alone muft carry off 
an inconceivable quantity of heat. 

It may be obferved here, that all gentle- 
men who have hothoufes, ought to clofe up 
the interftices betwixt the panes without 
K 2 delay, 
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delay, as an immediate faving of fuel. That 
it is fo, mull be abundantly evident to him 
who ynll think for one moment upon the 
fubjedl. 

It is therefore needlefs to take time to 
point out the numerous trifling, and falfe 
reafons, which have been given for oppo- 
lite ideas; fuch as the letting off drops of con-r 
denfed fteam — permitting foul air to efcape 
-. — preventing the froft from breaking the 
glafs, &c. t£e. Nor fhall any thing be faid 
refpedting the fuperiority of the other mode, 
but merely that.it is adopted and recommen- 
ded by all the principal, and moll enlight- 
ened gardeners round London, and even by a 
number in Scotland ; who have uniformly- 
found no evil confequenc? to refu^t from the 
pradice, (as was foundatMr Mawer's, Dairy, 
where, from the lleam, it was n*ore likely to 
prove unfuccefsful than in any cafe,) but on 
the contrary, many and great advantages in 
faving fuel, and keeping up the temperar 

ture 
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tare of the houfe. In moft cafes the panes 
ihould overlap one another about three fix- 
teenths of an inch, and the jointsbetwixteach 
fliould be clofed with black or red putty. 

It will appear evident to every one, who 
fhall confider the nature of the inner foot- 
ing adopted, that it will, in a very complete 
manner, prevent the air of the houfe from 
being cooled upon the glafs. 

To prove the advantage of this, it may 
be thought requifite to relate the following 

EXPERIMENT. 

Though the inner roofing in Dickfons' and 
Shade's hothoufe, is made of canvafs, in place 
of coarfe flannel, which lafi material muft be 
vaftly fuperior, yet in very cold weather in 
the middle of l^ft month, (February) the 
houf$ being heated in the afternoon, to the 
proper degree, the inner roofing was let 
down, and the fire allowed to go out. Next 

morning 
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morning the heat had only abated two or 
three degrees—no fire was added, but the 
roofing allowed to remain down all that day, 
(which proved to be cold and rainy,) no fire 
was put on that evening, and next morning 
at feven o'clock, the thermometer was with- 
in lefs than nineteen degrees of what it flood 
at when the roofing .was let down forty 
hours before : and Hill it was fifteen degrees 
above the temperature Of the atmofphere. 
Had the inner roofing been of woollen 
fluff, in place of linen, feveral # chemifts who 
have examined the hothoufe, and to whom 
I mentioned this fad, have no doubt that 
it would have retained the heat for one 
week *. 

Two 



* Coarfe linen was ufed in place of coarfe flannel, 
from an idea that in this trial jt would come cheaper ; 
but this is hardly the cafe, and the fuperiojr nature of 
Woollen cloth, renders it decidedly preferable. " 
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Two or three days after, the houfe was 
raifed to the fame degree of heat, about the 
fame hour in the afternoon, and left without 
putting down the inner roofing, and with- 
out putting on any more fires, for the fame 
mimber of hours as before. And though the 
weather happened to be better, than in the 
other experiment, the thermometer in the 
hothoufe, was found at the end of two nights 
and one day, to be only five degrees above 
the temperature of the open air. 

Thefe fads, which were witnefied by 
Meflf. James and George Dickfon, and alfo 
by the gardener who had the charge of the 
hothoufe, Mr John Roger, a very attentive 
young man, will not appear furprifing to 
thofe, in any degree acquainted with the 
do&rine of heat* 



Sect 
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SECTION III. 

Of the Mode of ufing the Inner Roofing. 

JLittle or nothing requires to be faid un- 
der this head. 

The time of ufing it in ftoves and pine- 
ries, is during the winter and fpring months, 
and in vineries and peach-houfes, during* 
the forcing feafon. During thefe period* 
it ought to be dropped or let down every 
evening, after fun-fet, and drawn up every 
morning, at or before fun-rife. 

In feafons when the curtains are unnecef- 
fary, they may be taken out of the houfe, and 
preferved dry until winter; or if it is found 
inconvenient to unfix them, they can be 
rolled up and covered with a piece *of oiled 
canvafs, which will preferve them from that 

moifture 
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moifture which ought always to exift in the 
air of hothoufes. 

When the curtains of a hothoufe ate all 
let down, though regard mull be had to have 
few interfaces, by more or lefs carefully 
hooking on the overlays, yet, though fome 
of thefe may occur, no great lofs of heat 
will arife from them. For the whole air of 
the houfe being ftagnated, as well as that 
betwixt the inner roofing and' the glafs, the 
quantity of heated air which will efcape 
through thefe interftices and come in con- 
tad with the glafs, will be very fmall in- 
deed. 

It may be thought by fome, that this 
roofing would anfwer equally well if it Was 
placed over the outfide of the glafs; but this 
is a great miflake ; for fiippofing it poffible 
to place it there with fufficient exa&nefs, to 
fix it perfectly fecure againfl all winds, and 
to glaze it againfl rains, flill the heated air 
of the houfe coming in contact with the 

L glafs, 



( 8» ) 

glafs, would give out fo much of the beat, 
as that the vacuity betwixt the cloth and 
the glafs in the outGde of the houfe f would 
be warmer than the general air in the 
hbufe. 

It is not affirmed, however, that canva& 
placed upon the outfide of glafs roofs, as Dr 
Anderfon recommends, is of no ufe: On 
the contrary, they have always been found 
of confiderable advantage. Canvafs covers 
for hothoufes occur in two or three places 
in England, and at the late Mr Mawer's, 
Dairy, they were fhcce&fblly ufed to pro* 
teft a greenhoufe. The author never heard 
of any hothoufes where an inner roofing 
fuch as he has made is in ufe. 
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CHAP. VII. 



OF TUP AIR-PUMP, OR AIR-BELJ-OWS. 



SECTION I. 

Of the different purpofes for which Air is 
admitted into Hothoufes. 

Air is, of at teaft ought, to be admitted 
into hothoufes, for one of the three follow- 
ing purpofes, and frequently for ail of them 
together. 

L 2 t. For 
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i. For the purpofe of ventilating the 
houfe ; that is, carrying off all the air in the 
houfe, and afterwards paffing through it in 
a current, until the.fafljtes opened are fhut, 
and then the houfe is left full of new or 
frefh air. 

2. In order to mix with the air of the 
houfe, that it may prove more congenial to 
the plants ; and, 

3. In order to mix with the air of the 
houfe, merely for the purpofe of lowering 
its temperature, when it is too warm. 

Thefe three obje&s being very different, it 
is plain, that feparate modes of accomplifli- 
ing them ought to be adopted. No difference 
however of any kind, takes place in pradHce; 
but on the contrary, whatever be the ob- 
ject or purpofe, the fafhes are opened or let 
down, without any farther thought or trou- 
ble. 
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ble. It is true, indeed, that in mild weather, 
or when the temperature of the houfe is very- 
high, more fafhes are let down, than when it 
is very cold, which is fo far good, although in 
fad this difference ferves little purpofe. But 
afide from this, the confequence of indis- 
criminately letting down the fafhes, what- 
ever may be the purpofe for which air is 
wanted, is this, that ventilation with the 
air of the atmofphere, though it fhould be 
in the coldeft winter day, is unavoidably 
produced, the houfe is fuddenly deprived of 
all the hgated air which it contained, and 
not only filled with that of the atmofphere, 
but fanned or blown upon by a current of 

it, pafling rapidly through among the plants. 

This muft necefTarily carry off much heat, 

chill vegetation, and bring on difeafes. 
To remedy this evil, it feems requifite to 

confider the three different purpofes for 

which air is admitted. 

The 
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The common mode of opening or letting 
down the fafhes, muft undoubtedly be the 
moil complete way of promoting ventila- 
tion with the air of the atmofphere; and in 
mild weather, when this can be adopted, 
foreiy nothing can equal, it. Refpedmg 
this purpose, therefore, which is the firft 
mentioned, nothing further requires to be 
{aid at prefent. 

The two other purpofes are accomplished 
by the fame operations, and we have only 
to confider, which is the beft mode of ad- 
mitting fre(h air into a hothoufe, for the 
purpofe of being mixed with that which it 
already contains. 

Air is an elaftic, or compreflible body, and 
it is well known, that any houfe or vefiel filled 
with it, in any of its ordinary ftates of expan- 
fion, is capable of containing double or triple 
the quantity of the lame temperature ; con- 
sequently of containing a greater proportion 

ftill 
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ftill if the air to be farced into the houfe 
or veflel, is hotter than that which is con- 
tained in it, and a lefler proportion if the 
air to be forced into the houfe or veflel, is 
colder than that which it contains. 

The great ufe to be derived from a know- 
ledge of thefe fads in hothoufes, sure evi- 
dently thefe: 

i. The air of the houfe may be con- 
denfed or pooled to any temperature, not 
under that of the atmofphere, without al- 
lowing any of this heated air, now in the 
houfe to efcape» 

2- The operator has it in his power to 
enlarge, in a double degree, this medium of 
refpiration (air) for the vegetables, by forc- 
ing into the houfe, once a day or fo, double 
the quantity of air which the houfe ufually 

contains. 
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contains. This may be called, " charging 
the houfe." 

3. It is in the power of the operator to 
admit a much greater quantity of frefh air, 
than is the cafe in ordinary hothpufes ; when 
it often happens, that for feveral days toge- 
ther, and frequently for more than a week 
at a time, none of the faflies can be let 
down or opened. 

4. That this frefh air can be admitted 
without chilling the plants in any degree. 

In proceeding to ad upon thefe princi- 
ples, it occurred to the author, that as the 
atmofphere is often extremely cold in the 
winter feafon, there might frequently be a 
degree of difficulty in performing the ope- 
rations, and fome riik of chilling the plants, 
if the air was forced into the houfe imme- 
diately from without, (though it is proper 

to 
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to notice here^ that there is not one tenth 
part of the danger, which occurs by the 
common mode;) It would be an advantage, 
i£ the air to be forced into the houfe were 
of a moderate temperature, at leaft twp or 
three degrees above the freezing point. 
Now, as moft fldves have, and indeed re- 
quire, a back fhed for covering the furnace, 
and for containing fUel and other materials, 
and as the air in thefe flieds is always tem- 
perate^ it feems beft calculated for being 
forced into the houfe. 

From thefe obfervatiems, it is prefumed, 
the reader will fee the importance of the 
object in view, and alfo, that it is fo'far a 
convenient and practicable plan. It re- 
mains only for the author to point out a 
machine^ which may be ufed for . the* pur- 
pofe of forcing additional air into a houfe 
already full of this fluid. The moft econo- 
mical and fimple mode of doing this, 
M • that 
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that occurs to him, is by ufing an air*? 
pump, or bellows, the form and conftruct 
tion of which (hall be the fubjed of next 
fe&on. 



SECTION n. 

Of the con/lruBion of the dir r Pump and 
Bellows. 

The pump and bellows, though different 
in conflrudion, ferve exa&ly the fame piu> 
pofe. 

The pump was ufed in Dickfons' and 
Shade's hothoufe. It is limply a fquare 
tube or long box of wood, open at one end 

and 
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and clofed at the other. (As will eafily be 
feen by viewing plate II- fig. 4.; where the 
whole machine is reprefented with one of 
the fides taken ofE) 

In this tube the board a (plate II. fig. 4,) 
was ufed as a pifton or - fucker. In this 
pifton will be feen a, valve, which in pref- 
fing it up (by the handle) from b towards e 
opens and lets frefh air into the volume of 
the pump. In drawing down the handle, 
the preflure of the air in the tube or volume 
of the pump, clofes the valve at a in the 
pifton,, and forces open the valve d* near 
the other end of the pump, through which 
the frefh air pafles into the houfe^ 

This pump was placed in the top of* thd 
roof, and in the centre of the houfe, (as there 
happened to be no back-fhed to that hot- 
houfbi) A fhade or cover was fufpended 
over the iipj>er end of it, td keep out the 
rain; and the under end, from which the 
M 2 handle 
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handle t proceeds, "was fufpended in the 
houfe. 

This pump anfwered the purpofe of 
drawing m frefh air completely, but as the 
fafhes were very old, ill fitted w the rafters, 
and not glazed in thfc interftioes * , it was 
impoflible to ° charge*' the houfe as men- 
tioned laft fe&ion, with double its ufuai 
contents of air. It ferves to fhew, however, 
that a pump may very Wfify be conftruft- 
ed fo as to draw in frefh air, and this is aH 
which was intended in making it. 

Since placing that pump, it has occured 
to the author, that in the cafe of ftoves and 

pineries, 



* The retdet ntiy «&, why this operation was wot 
done? It is anfwered, becaufe the overlays of " fragment 
glafs" are fo numerous and fo laige, (each fragment pro* 
je&ing an inch and often more over the next) that it 
would have too much darkened the houfe. 
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pineries, w&ch have adjoining fheds/ the 
beft way would be to have a kind of beUows 
fomething of the kind xejwrefented by fig. 6* 
plate II. placed in the flied immediately 
behind the back wall of the houfe, and 
which could be eafily worked by a man 
moving up and down the ■ lever a. The 
air would thus proceed along the tube b, 
and enter the hothoufe immediately under 
the top of the roof; when defcending it 
would diffiife itfelf with the air which it al- 
ready contained. * 

The top, underpaid, and tube or nozle q£ 
this bellows, could be made of wood, and 
the fides of leather, And as from the 
width of the tube or nqzle, no great degree 
of ftreftgth would be requifite, and*alfo 
Uttle or no iron work neceflary, the whole 
.ejq>ence of this machine would be very 
triiUflg* 

Nor will the working of thefe bellows 
be labprious, as the air will not be nearly fo 

much 
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much comprefled in paffing through tfie 
wide wooden tube, as through the fmail 
nozle of thofe ufed in fmithys, &c- 



SECTION III. 

Of the intention and mode of fifing the Bellows f 
or the Air-Pump. 

It is not propofed to introduce this Ittir 
provement univerfally into green-houfes, or 
peach-houfes, or into any glafshoufe of the 
fame nature; but principally, into pineries 
And fuch plant ftoves, as are heated bjcmak* 
ing fires during the whole winter feafon. 

It is thought by the author, that in 
houfes of this kind, two advantages will re<- 

fult 
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fidt from the air-pump or bellows, which 
deferve the ferious attention of all thofe 
who poflefsfuch hbthoufes, and who wifh to 
fee their exotics, green, healthy, and luxu- 
riant. 

The firft advantage, though considerable, 
k not fuppofed to be the greateft,-rit is the 
favingof fuel. 

The fecond, is the advantage which will 
refult to the plants, or exotics, not only by 
giving them more frequently frefh air, to 
refpire in; but, by greatly increaiing it& 
clafticity, and by introducing it in fuch a 
mild gradual manner, and of fuch a mode- 
rate temperature as will not chill the plants/ 

For thefe beneficial purpofes, the gardener 
fhould, in ev ry day, which from its cool- 
nefs, will not admit of the houfe being 
Ventilated with the open air, (and this will 

be 
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be the cafe nine days out of ten, in the 
winter months) prefs or force in a quantity 
of frefti air, with the bellows, having for- 
merly raifed the houfe fix or eight degrees 
above the medium heat, proper for the 
plants during the day. 

It is necefiary to repeat, that in pumping 
in this air, he fhould not only have a view 
to bring down the temperature of the houfe 
to the proper medium, and give frefh air to 
the plants ; but he fhould alfo have an eye to 
" charging the hcrafe," that is, filling it with 
double the quantity of air r which it natu- 
rally contains. The advantages of which, 
in promoting the vegetable refpiratkm, will 
be very evident, at once, to ehemifts and 
botanifls, and it is prefumed will foon be 
foen by pra&ical operators. 

In many hothoufes, which have not the 
interfaces betwixt the glafs puttied, this laft 
ufe of the air bellows will be fruftrated ; and 

even 
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even ip. the moil exa£t houfes it is not fiip- 
pofed that they will remain " charged' ' in 
the way mentioned for many hours toge^ 
ther ; yet if we fuppofe them to remain more 
t or lefs fp, for five hours every day, this will 
certainly prove of fuch advantage/ as am- 
ply to compenfate for the trouble.. 

In conne&ion with this plan, and for 
the purpofe of ventilating the houfe with 
air of moderate temperature, a long 
leather pipe could be got* with one extre- 
mity of fuch a fize, as to fit the end of the 
bellows tube, where it enters the houfe; 
and with the other extremity, exactly 
fimilar to the rofe of a garden watering 
pot. 

This pipe being fixed on, and one per- 
fon working the bellows ip. the fhed, ano- 
ther in the hothoufe, might guide the ex- 
treme end of the pipe to any part of the 
houfe, or to any particular plant, which in 

N a 
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a more efpecial tnsimel- re<Jt&Sd vSnS&fc 
tion, or a mower of frefh alf. 

Regard rnuft always fee ha4 tftat thti air hi 
the back filed fee of ft proper ot moderate 
temperature before thfc operation Is e6m* 
menced, Thifecanbe*ccoihpliIhe4,bykeep^ 
ing all its doors and windows dote* by ©pend- 
ing the furnace ddor, arid by Otutting the 
extremity of the air-nUe in the houfe j but 
cautions of this kind difc tmMcef&ry tf 
mdft gardeners* for they ftre generally 
fpeaking, a vfery attentive dh4 intelligent 
rfafs of triefl. It ihaH 0flly be fUrthef eb* 
fervedj for the fatisfac\k>n of fcrttB, that 
many gardeners and nurfefy-^mfen, who are" 
in the practice of railing young exotics afifi 
even green-houfe plants* tife the common 
bellows as a ventilator* for the purpofc noW 
mentioned. 



CHAP. 
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CHAP. IV. 



PI £$E VJENTfLfT^. 



5EGTI0N X> 

Of Verpilation* 

rpNTiLArtONf and jpvifig frejh air^ have 
t>een generally confounded together in idea, 
angl in prji&ipe upavoidablv pferforme^ at 
th$ fame time. It has been .already (hewn, 
hpwevpr, t^hat there is a wide difference r be- 
N a twixt 
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twixt adding frefli air to the houfe, and put- 
ting that air which it already contains, in 
motion* 

To accomplifh this laft purpofe, that is, 
to put the heated air contained in hothoufes 
* in conftant motion, is the intention of the 
ventilator to be recommended. 

In hothoufes nature has been imitat- 
ed, more or lefs perfe&ly in moil things. 
Heat is produced from the furnaces and 
flues. Light is admitted through the glafs; 
rain is fupplied from the fyringe, or th^e wa- 
teringpot j dew, is raifed by pouring water 
upon the flues, or, by fleam apparatus ; 
and frefh air is admitted at pleafure. But 
what makes up the want of thofe refrefh- 
ing and genial breezes, which fan and 
invigorate real nature. Surely that ponde- 
rous volume of frigid air, which perhaps, for 
.an hour or two every day, invades the ful- 

try 
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try hothoufe, ai^d as a rapid current ruflies 
, through among the tender plants, can never 
have the fame falutary effect as a breeze 
of a : warm temperature. As well indeed 
might we fuppofe, that in Jamaica, a 
breeze from Iceland would prove genial to 
the fugar cane or the pine apple. It is 
granted, that, in the fummer months, the 
open air of this country will prove more 
refreshing, than any mode of ventilation 
which we can fubftitute : and green-houfe 
plants may perhaps be moft advantageoufly 
ventilated by the free admiflion of the 
open air, for nine months in the year. But 
in nature, there is no foch thing as vegeta- 
bles living, for three months in the year, 
without enjoying the breeze, as is general- 
ly the cafe with all green-houfe plants; and 
it is ftill more unnatural to think, that Hove 
exotics which are deprived of this be- 
nefit for nearly nine months, can be equal- 
ly vigorous, as if they enjoyed what is na- 
tural to them during that time. 

By 
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By carefiiUy comparing vegetables in <the 
.open air, witfr thofc in koibou&s, or 
fuch as are in fheitesed, wkh diofe in 
.expofed fituations, k will appear, -that 
the eflbfts of the breeze ajne strenq?h: 
whkh in herbaceous wgettbles, is ftewa 
by " bu&inefe f tiiat is, a broad firm 
like appearance, and numerous fiirfaqe 
roots; and in trees is ihewn by bulk xadf 
timber, increase and yigour pf latent 
&oobs, and ftnengtb .of fur&ee foots. 

We fee in nature, that trees and plants 

in the fame foil and climate, and enjoying 

aiUce every other advantage, if they do not 

equity enjoy the breeze, if the Qne is in a 

ihekeredx)r pent up, and the other in an open 

windy expofore, thnfe .of the former fitua* 

tion ^re taijL, weak, unabl&to fupport them- 

feives, and unfightly, * while diofe in Jthe 

latter 

* Ujifightly only when viewed as iingle obje&s, and as 
fp*fiip«*s of ttve pwti^br>kv^ jjtjf ]}kpt;or &&. Fpr i^ 

*Jun£ 
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Mt& drcfcfrififtnftc* ate hsslthy, fGbttft a*i5 
lnxnrianot. Now, this diffbeace in effe^is 
totally independent of .all other caaafefrj and 
h6£ttft r in hetbeofes, fttpfSoflfig the fiatttral' 
foil, c&&«* and fitattiefl f h exSffiy iffiittt* 

thmg is farther from the author's intuition, than te fey, 
that in wooded dells or foreft fcenery, tall flender trees, 
fickiy fcifcnches, or decayed ffunks, conffafted, and foine- 
Htals gtodftfd with tf&tfrs having hu£S tttifcks ahd «* 
tended arms, have not a fine effeft. As w>ll faigfc he 
transfer the idea to the human fpecies, and wifh not only 
that all mankind were o( the fame height and thicknefs, 
* Made in ott* m6t?ld,- caft hi dnfe .ftartte ;" hilt of the 
fame condition, fcgty cokmr, zndfeti 

f Situatiofi is a thing by ft* irieans fnrGJfcrfy attended 
f 6 in the cttltttfs 0f ifcotitt. It ii tMzihlf ridiculous to 
thitik, that the uniform flope of a bark pit, of a greens 
houfe ftage, wfiich expofes alike to the fun, every plant 
which the^ contain, can ahfwer equally well for plants 
and ttets whteh gtt w on thtf fidefe of rhduntaih*, in* low 
rich vallies, in thick woods, in ftady gltfiS, rocky ere* 
vices, and on the fides of dark caverns. 
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ed, yet there cannot be a doubt, and we 
fee it in fad, that the want of the breeze is 
a material deficiency* 

In the very beft managed hothoufes, 
we obferve the plants tall, fickly* afnd 
unable to fupport themfelves. And one 
proof that this is owing to a deficiency 
of wind or breeze, is, that we fee the 
talleft and moll flender green-houfe plants, 
when expofed -to the open air for a few 
weeks in fummer, as they ufually are, be- 
come broad and bufhy, and in general firm, 
and have their Hems greatly increafed in 
thicknefs, with a numerous addition to their 
roots: — this every gardener knows. 

The fame thing may be very evidently 
feen alfo by comparing peach houfes, which 
are u forced,'* or brought into a vegetating 
ftate early in the fpring, and thofe which 
are forced later, or left: nearly to the natu- 
ral influence of the feafon. It will occur to 
the recolle&ion of every one, who has been 

accuftomed 
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accuftomed to obferve them in both dates, 
that the fhoots of the latter are always 
jnuch the thickeft and mpft luxuriant. . 

Moft men confound the ef$e#s of the 
breeze, with the effe&s of light and frefh 
air. light is that which produces colour in 
vegetables. Air is the medium in which 
they refpire, and on which in a confiderable 
degree they live. The motion of air, pr 
what is called wind, by a mechanical effe£ 
upon the whole plant, produces not fb much 
rapid growth, as vigorous bufhy (hoots : and 
in trees by the fame means it produces 
timber. Trees which are planted very thick, ; 
or in fiich fheltered fituations as not to be 
put in mcKion by the wind, are uniformly fo 
tall and flender, as to be good for no ufe in 
the arts^ The fame thing happens with thofe 
trees and fhrubs, which naturally attach them- 
felves to fixed bodies, (fitch as walls, trunks 
of trees, &c.) as the ivy, ho^ey fuckle, isc. 

Q and 
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and with any fpecies of tree, when it is artifi* 
cially fixed, fuch as fruit trees trained upon 
walls, or efpalier$, new planted trees fixecl 
to polls, £ffr. 

Thefe cannot he put in motion by 
the wind, and of courfe, we always find 
that the diameter of their trunks and 
branches, makes little or no increafe, 

As the wind feems of fuch confequence 
to vegetation in real nature, the imitation 
of it in hothctufes muft be of very cqnfider- 
able importance. 

It has already been ftated, that in favour-* 
able circumftances, that is, in the fummer 
feafon, when the weather is of a tempera- 
ture not greatly below th^t of the houfe ; 
the ventilation produced by opening the 
fafhes, and admitting a free current of opei* 
air, is/beft. 

x But the intention of the ventilator is to 
put the heated air of the houfe in motion, 

fo 
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£6 as tci" produce a breeze of warm air at 
pleafure; 



SECTION IL 



Q/7>fo ConJlruEHon qftbe Ventilator* 

Unfortunately the author has not been 
able to get a vdntilator ednftru&ed in time 
for this publication; he fhall here, how- 
ever, give fome ideas refpe&ing the forma- 
tion of one which he hopes will lead others 
to think on the fubjed, and perhaps to in- 
vent a better one than he has any idea of 
at prefent. It need not be thought from 
this, however, that there is any great diffi- 
culty in contriying the parts of fuch a ma-r 
chine. The author is perfectly aware of a 
O 2 ipode 
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mode which would anfwer; though he 
has deferred fome weeks giving orders for 
conftru&ing it, in the daily expe&ation of 
feeing Mr Andrew Meikle, of Preftonkirk, 
a Angularly ingenious mechanic, whom he 
believes well qualified to give him fome 
ufeflil hints, if not to invent one in all re- 
fpe&s better. At any rate, no time fhall 
be loft in producing to the public a proper 
machine for the ventilation of hothoufes. 

In the mean time, in order to lead others 
to the invention of fuch a machine, the fol- 
lowing thoughts are communicated. 

One kind of machine which the author 
thinks will anfwer, is to be compofed of two 

parts. 

The firji part is a fmall box of ma- 
chinery, about one foot fquare, nearly upon 

the 
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the feme principle as the patent rddfti&g 
jack. 

The fecond part is a fafi^ three feet in 
diameter, Ibmewhat fimijar to that of a 
common winnowing machine* 

This is intended to be fufpended to the 
firft part, and thus the whole machine will 
be finifhed* 

It is ptopofed to be hung from the raf- 
ters, and to change its place once or twice 
a day, by this means varying the wind 
or breeze, in fuch a *vay as that none 6f 
the exotics mi^ht be injured from too great 
a current, or fuflfer from a deficiency of 
breeze. This fan was to be fo contrived, 
as that by fome fmall alterations it could 
agitate the air, more or iefs violently at 
pleafure* 

There 
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There is another machine which the au- 
thor is apt to think would anfwer fully bet- 
ter than the former. This one is propofed to 
be-made tijpon a fimilar principle to the com- 
mon roafting jack, viz. to ad: by the defcend- 
ing weight as the power* The whole ma« 
chine is fuppofed to be contained in a box, 
not more than two feet broad, four of fix 
feet high* and three or four feet long. It 
is intended to be placed upon fmall wheels* 
for the conveniency of pufhing it along the 
paths of the hothoufe* The wind is fup- 
pofed to proceed from the top of this 
machine, through a tube in a horizontal 
direction ; and this tube, by a particular 
contrivance in the machine, is intended to 
turn continually round, fo as to diffufe the 
wind on every fide. 

In ufing it, its fituation is fuppofed to be 
changed as before, once or twice a day. 

It is -thought that both thefe machines 

would 
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would require to be wound up by a key, 
once every ten or twelve hours- 
Other kinds have been thought of, fome 
of them to move by a fn^all wind-mill, 
oij fan, placed without the hothoufe, fcfc.j 
but it appears probable, that either or both 
of thofe above mentioned, will be found 
\o fucceecL 



SECTION III. 



Of the intention and mode ofufing the Ventilator. 

From what has been already obferved, little 
more requires to be faid upon the fubjedl. 
A few hints however lhall be given, as they 

may 
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jnay lead gardeners into a proper train cJ(f 
thinking on the fubje& of air in general. 

As in nature, wind prevails principally 
(luring the. day, and that efpecially in the 
time of funfhihe ; fo in hothoufes the ufe 
of the ventilator muft be confined almoft 
folely to the day. 

i. Becaufe in the winter feifon, and eljpe-t 
cially in green-houfes, where no inner room- 
ing; is ufed, putting the air of the houfe in 
rapid motion, during the night, might have 
fome little tendency to caufe it to give out 
heat : And, 

2. It is found, that the growth of vegeta- 
bles, which takes place principally during 
the night, is raoft rapid when they remain 
at reft, and in a moifl atmofphere. 

It will readily occur to the gardener, that 
is the lrfind varies in the open air, blowing 
from different quavers, and in different de- 
grees, 
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greesof ftrength, fo ought it to be varied in 
the hothoufe* 

This he will be enabled to accoiiiplifh 
from the nature of, the ventilator, which 
may i be moved to different parts of the 
houfe, and fo change the quarter or di- 
rection of the wind ; — and which may be 
made to move flower or fafter, and fo change 
its force. 

Nature muft alfo be imitated in refpe& 
to th6 moifture of the air during wind. We 
generally find the air clear during a fmart. 
breeze* It is a perfect calm in foggy or 
, thick hazy weather, when the atmofpher6 
is loaded With moifture, or during the fall 
of rain* 

Thefe and feVeral other parts of the eco-< 
tiomy of nature which might be mention- 
ed are not to be followed merely at fuch 
times as the operator may choofe, for this 
might often be counteracting nature. We 
P mull 
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muftnwa attempt! t&pvodiic* at Aill thick 
foggy attnofphere in the hothoofe in a cleav 
fungiine* «fey* During the winter fca£m r on 
ths*o»h*r hand, he mud withhokb fkdh warn 
ep dew from the exotics though i* ftiaald ram 
hard in the open air. Ita this the> natural 
dimate of the different hdthoo&plaiitoMsft 
be h» guide, as welt a& the- fcota&jT' oppo&tt 
conditions of the plants themfelves^^-Aofc 
in the open air being- at thia &afen i& a> dor- 
mant ftate^rthofe » the he*ho»& being 
now, and at all feafons, ifc a growing, and 
consequently much more : tender condition. 

But- bdldes thk general way o£ imitating 
nature, a careful gardener will confider the 
effe&s of wind not merely in producing firm 
bu&y pjapjts and *©bu# timber trees,, but alfo 
in ca^^ying o#? fogs, and. damps, which in 
certain fiiuaticms and cifcuipftajaces* tend to 
bring on, pudre&cftioa Qrdecompofition. and 
qther difeftfes in vegetables. Thj&wijl teach 

him 
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Jiim, that when any thing of this kind hap- 
pens with any plant, or in any part of the 
hotboufe, £ more than ordinary ventilation 
is requifite. 

By a careful attention to the natural 
breeze, many other things refpe&ing the 
imitation of wind will occur, which (hall not 
be entered into at prefent. 

From a proper ftudy of nature alfo, the 
fafeft and moft complete mode of managing 
heat, rain, dew„ &c* may be learned by 
thofe who (hall carefully obferve and reflect 
upon her beautiful economy. But a more 
full confederation of this, as well as the 
general fubje<5t> mull be left for the treatife 
<ot} hofchoufes* 
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CHAR IX, 



ON THE ADVANTAGES RESULTING FROM THESE 
ALTERATIONS. 

Having now described the alterations 
which were made upon this hothoufe, ancl 
and alfo fliortly treated of the nature of 
thefe alterations ; in taking notice of the 
advantages which refult from them, it 
feems requifite to confider the fubjed UDr 
$er two different heads : viz. 
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i . The advantages which have refulted in 
this particular cafe; and, 

2. The advantages which will refult in 
general, 



SECTION i f 

Of the advantages which have refulted from 
tbefe alterations in the botboufe belonging /» 
Meff. Dickfons and Shade ^ 

The peculiar and uncommon * circum- 
ftances which rendered this hothoufe unfa- 
vourable 

# It is very uncommon to find foeh zjmalt hothoufe 
with not only the bad wall, but the ends and front 
ofmafin tvork> and even part of the flope upon which 
the fafhes are placed cpvered with deals. See page i*. 
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**w«blef#r toemig the eSEsGt etf Sb« al- 
terations have been already oatiwoL Tim 
effe&s which have been produced however, 
4haHbe inferted n«hout the *»ft deviation 
from truth. Should the leaft dqjpee *f 
dubiety arife in the mind of the reader, he 
has only to examine «he hothoufe referred 
to, himfelf, and enquire of the particulars 
at Meff. James or George Dickfon, or the 
lad who manages the houfe ♦ or though he 
fhaM be <at fech & diftaaoe «g no ttenSer 
jjiis difficulty *ficaavesaiea^ lie may em- 
ploy feme perfon in Ett«bw$h tfr %fit the 
hothoufe, and jnake thefq enquiries in his 
room *. 

The Srft and moft ftriking efie£ of thefe 
alterations, was the leflening of labour; for^ 

Formerly 

* This is Infiarted -principally ibr lie fate of thofeia 
England who may puvchafe this work. The utility rf 
the alterations are already pretty generally knewn k* 
Scotland. 
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Fottiitri> the &ae had to be-ftwied- up, 

ajn& frefe fuel put on* feveraj, twwfc a. da>j„ 

*s*i alftt «roy %ght aft e*igfc* tfcksk*. an£ 

the fuel chamber being then large, there 

wa A *G©iMa«uafc(fc»a^o^ F ^ r »g J tl)ehaafe 

to too high a temperature. This, kef*, the; 

lad (John Roger) perpetually employed 

about tha Iiot&ou&, After the: alteBatitjns 

wrarmadfc, in tbe^lfereiejTiwfld&er o£ the ea4 

ef Becennbec and thttbftgioning o€ Januaey*. 

it was never found necefiary to go to the fire 

abosrs four times a; day : taijfc Thfr fi#, time 

in. the- morning tn put: ©rtfae*, &£ &aotA 

time ia about half an houxr aftejcvmwfc, t«t 

oprothr 'caljOTm.die fiiraacerdoQivthe thijjcfc 

tune rathe aifaeriio»iat»< put an* soothe? fire, 

and the fourth, time about half anthoar a£< 

tonrattbi to, flmt thtt-Ttaivcj. which csramunty 

happened tp be at the time of leaning off 



At 
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At prefent, (end of February) it is only 
neceflary to go twice a day to the fire place j 
for one fire ferves during twenty four hours* 

The fecond principal effedfc, was the lav- 
ing of fueL'"' 



Formerly (in the beginning ofDecSember) 
one barrow load and a half, in twelve hours, 
and in very cold weather, more was necef- 
lary- 

After the alterations were made (in De- 
cember and January as before) a barrow load 
ferved more than fifty hours: atprefent (Feb- 
ruary) a barrow load ferves fixty-two hours. 

This appears a faving of more than three 
fourths of fuel} but when the difference of 
temperature of the atmofphere, and alfo 
the difference of temperature produced in 
the houfe, are taken into account, it appears, 
that a faving of four-fifths of fuel is effected. 

The 
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The next advantage is, the faving of 
time. 

Formerly 9ne lad was eonftantly employ- 
ed in attending to this ftove and the green- 
houfe, and frequently he required affift- 
ance. 

In the courfe of occasionally calling to fee 
the hothoufe, the author has frequently not 
found any perfon at hand, and Mr Dickfon 
has informed him, that ever fince the alte- 
rations were mad?, the keeper has been 
every day more or left employed, ii* diftant 
parts of the puffery, 

The fourth advantage was the leflening 
of rifk. Before the alterations were made 
fome accidents were eonftantly happening, 
with tfyofe plants which were neareft the 
furnape. Two or three yards of the flue, 
indeed, was always left without any plants, 
as they were in continual danger of being 
fcoifched. On the other hand, thofe plants 
kept at the oppofite end of the houfe, were 

Q^ in 
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in continual danger of being too much 
cooled. 

At prefent the houfe is squally warm 
throughout, as is fully known by a ther- 
mometer which is kept at each end, and in 
the middle. The front flue is uniformly hot 
throughout with pots of plants from one end 
to the other, which never fuftain the leaft 
damage. 

The next advantage is the fuperior healtH 
of the plants, Which is the natural effed of 
a more fteady climate and more frefti air. 
Some may think, that fiifEcient time has not 
elapfed to judge in this matter. And there 
may be fome truth in this, as it is not yet 
two months fince the alterations were made. 
But, fo confpicuous has been the fuperiori- 
ty of the vegetation during this laft period, 
that it has aftonifhed every one who has 

feen it. 

Sect. 
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SECTION II. 



On the advantages which will refult from thefe 
improvements in general cafes. 

uPo know this, it is only neceflary to af- 
certain what relation the hothoufe belong- 
ing toMeff. Dickfons and Shade, has to the 
generality of hothoufes. 

It is prefumed, that none who have feen 
this hothoufe, or confidered the defcriptioij. 
given of its Hate previoufly to making the 
alterations, will deny, that it was in a dou- 
ble degree better calculated for faving fuel, 
than hothoufes in general. 

This being granted, it is plain that the 
faving of fuel mufl in general be inore 

thaii 
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than double what happened in this cafe*- 
So that in all large hothoufes, * it may with 
perfedt fafety be aflerted, that a faving of 
more than nine-tentbs of fuel will be effed- 
ed . And this the author will undertake to 
do in aiiy hothoufe, either in England or 
Scotland, containing above a thoufand cu- 
bic yards of air, which is the cafe with 
many vineries and pine floves f. 

It is in a great meafure unneceflary to 
add any thing to what has already been faid f 

refpedfcng 

* Becaufe as the dimenfiotis of the houfe increafe, the 
proportion of fuel faved, will increafe alfo. 

. f The author will make one fingle exception, which 
is the pine ftove at Woodlands, Surrey, ere&ed by Mr 
David Stewart. At the fame time, though he is perfe&ly 
Satisfied he could not fare nine-tenths of the fuel ufed 
in that houfe, yet he is fully convinced, that by the ad* 
dition of the inner roofing, the faving would be very 

confiderabl* 
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Jreipeding fhe other beneficial confequerices 
tvhich will arife. The fkving of time and 
labour is a pecuniary advantage, which it* 
an extenfive range of hothoufes, will no 
doubt amount to a tolerable fum yearly* 
But the certain benefits arifing from. the fu- 
perior health of the plants, and the fecurity 
from extremes, or rifk of any kind, are 
greater than can well be imagined. 

What are the fenfatiotis of a botanift oil 
entering a ftove, where all the plants are of 



confiderafcle indeed* And he is further of opinion, that 
by Amplifying the whole, according to his plan, time 
and labour would be greatly leffened, not to fay any 
thing about original expences, or the health of the plants* 
That hdthoufe is, if I recoiled, upwards of feventy 
t feet long, and eighteen feet broad, and is wholly cover- 
ed and furrounded with glafs. During the winter and 
fpring months, a vaft quantity of heat muft efcape thro* 
fuch a large furface of glafs, which the inner roofing 
would undoubtedly in a great degree prevent 
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a pale yellow colour— where they are all 
drawn up into unfightly forms — where even 
the leaves and flowers do not aflume their 
true natural fhape, and where they all bear 
riiarks of difeafes ? 

How different muft his feelings be on en- 
tering one, where all is health and luxuri- 
ance, where the trees or (hrubby forts are 
each affuming their natural form, where 
the plants are tufted and bufhy, and where 
the natural colours and minute parts of each 
individual are ftrongly marked. 

Is there any difference betwixt the ftate 
of a gentleman who poflefles a number of 
vineries, peachhoufes, and pineftoves, and 
yet is in continual fear of an accident 
which may deftroy all the fruit, — and ano- 
ther gentleman who in all human proba-* 
bility is fure of a good crop ? 

CHAP. 
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CHAP. X, 



ON THE EXPENCE OF MAKING THESE 
ALTERATIONS, 

Perhaps none of the leaft advantages of 
thefe improvements is the eafe and economy 
with which they may be executed ; either 
in the cafe of altering an old, or already 
built hothoufe, or in ere&ing one wholly 
pew, 

• The? 
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The expence of altering one already 
built mult depend a good deal upon the 
Hate of the flue ; as, in forae cafes it may 
require to be wholly taken down and 
rebuilt, and in others the covers only 
taken off, the fides heightened, and the 
* 4 briggs" put in— adding the air-flue, never 
of greater length, than from the fire place ta 
the other extremity of the hpufe. 

As formerly mentioned, one fire pla<pe 
to a houfe, will in all cafes be fufficient. 
The furnace may be made upon a larger 
or fmaller fcale, agreeable to the propor- 
tions of the plan given ii^ ptyte I. But 
one fimilar to that in the plate w$ fuffice 
for all hothoufes containing not more than 
a thoufand or twelve hundred cubic yards 
of air ; and indeed for moil hothoufes. 

The price of fuch 3 furnace is juft 
L 2. : 10. It may be had at the Edinburgh 
Foundry, or at Mr DalziePs, (Cabinet 
Maker,) Chapel-Street, London, osn en- 
quiring. 
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quiring for Loudon's Improved Hotboufe Fur- 
nace, which words are printed upon the 
door of the furnace. The improved afh-pit 
door, made according to the figure given 
in plate I. and the grate, are had along 

the above furnace, and are included in 

■ -i * 

with the price. 

The alterations made upon the flues and 
furnace ui Dicjdbns' and Shade's hothoufe, 
were executed by workmen belonging to 
Mr Gilqurist, Builder, Head of Leith Walk, 
Edinburgh j whom the author can fafely re^ 
commend to gentlemen for the execution 
of fuch improvements, and for building in 
• general. Mr G. can fend workmen to alter 
furpaces and flues to aijy part of the couiv- 
try; and when gentlemen have not ^n in- 
telligent mechanic in their neighbourhood, 
who can wprfc from drawings, or from the 
plates, given at the end of thefe fheets, this 
will be found the fafeft and moft economi- 
cal i»o4e of procedure. 

R The 
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'The expence of the inner roofing is tfys 
fame both m the cafe of altering old, and 
making new hothoufes. 

The coarfe flannel can be had from £* 
Collier & Co. Lawn Market, vppojkt Bank- 
Street, at fixteep or eighteen pence a yawl, 
the fluff being twenty-feven inches tfide. 
This company have had proper directions 
for wetting the flannel \yith afrim, to preV 
vent its taking fire. 

The pullies, rings, fcfr. are to he h«4 
from Mr James M*Leak, Ironmonger r I tigb ? 
Street. 

Mr James Philip, Joiner, Broughton, urn- 
derftands the mode of ihdng up the inner 
foofing, and of determining the proper 
fhape and cfcmeriftons vf the curtains whkfh 
tompofe it, to any form of hothpiife. 

Mr P, is atfo qualified to conflttuS the 
air-pump ot bellows, and the author caw* 
Tecommend him for any ifhihg jelfe, either 
in the way of hothoufes, or in his proftif- 
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fkai in general, with the greateft certainty 
that he will give much fetisfadion to thole 
who may favour him with their employ- 
ment* 

Having npticed this much refpefting the 
eespence of oach of thefe improvements fe~ 
parately, fbme remarks fhaU be added re- 
fpe&ing the general expence. 

Li the cafe of Dkkfons* and Shade's hot r 
houfe, where* from the novelty of the plan, 
fbme blunders were made by the workmen ; 
and where, from the inner roofing being 
ere&ed in four different ways, before fixing 
on the prefent mode^ the amount muft b$ 
much more than what can generally hap- 
pen. Notwithstanding, however, the whole 
expence of alteration did not amount to 
twenty pounds. 

The author conceives, that from fifteen 

to thirty pounds, will generally fuffice for 

R 2 altering 
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altering any ordinary fized hothoufe in 
Scotland. In England the additional ex-^ 
pence will be very trifling. 

The entire expence of ere&ing a new 
hothoufe, according to this plan, will hot be 
more than half the above fum, or perhaps 
eight or ten per cent, added to the whole 
expence of the houfe. 

In the courfe of giving directions for ex- 
ecuting thefe alterations upon hothoufes, 
the author has found Mr James Gould, 
Builder,Muithill, hear Crieff, in Stirlingfliire, 
a very ingenious and intelligent perfon. 
Mr Gould has for fome time paft been in 
the practice of building hothoufes in the 
ordinary way. He has now had fuch direc- 
tions from the author, and has given fuch 
clear proofs, that he understands the nature 
of the alterations, that he can warmly recom- 
mend him to fuch gentlemen of the furround- 
ing country, as may be pleafed to adopt any 
part of his plan. 

The 



C :*33 ) 

• The auliior is forry h£ cannot now refetf 
the gentlemen in England to workmen 
in Londpn and York, wfcxx could ftxeout^thg 
improvements in the fame way, a& thofe h$ 
hasjwft recommended in Scotland. In a 
few wee^s however, the author ejtj>e#$ to 
have this in his power ; and he fhall -tak$ 
care, that the names and addrefs of fuch 
artizans as he may fix upon, (hall be public- 
ly advertifed, for the benefit of all thofe 
who may wifh to make the alterations, with 
no trouble and little rifk of blunders* 

In the mean time, any gentleman who 
may wifh to alter his hothoufe immedi- 
ately, and with his own workmen, if he 
finds any difficulty, by fending to the au- 
thor a general fketch, or defcription * of the 

prefent 

* This can be done in very few words as follows : 
Length — breadth — height of front glafs— height of 
back wall — two furnaces, one in each end, placed behind 
the back wall. The flue of one, is led round the houfe, 

immediately 



pltefoab ftate df the honfe propofed to be al- 
tered, fuch directions, plans, or models fhall 
be lent, as are ftiitable to the eafe, and as 
will be cleatly underftood* The author's 
mode of conftruding the fire-pkce and flue, 
is fo plain as to be underftood by tha 
fimpleft mafon or bricklayer. 



CHAP- 



immediately within the ends and front glafs, the other 
make* feveral couries in the back wall. Such a defcrip- 
tioo a$ this is amply fuflcient. 
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CHAP. XI, 



pN 0?Hpi IMPROVJatfENTS WHICH MAT Af 
JP?APE Itf HOTHOUSES* 



SECTION I. 

Qf (be Introduction of Improvements in Bot~ 
houfes* 

jl hat the cbnlfatt&Mi of liothqules, is very 
imperfectly uhdcrftopd, *mong thofe who' 
are generally employed to ere& them, will 
appear very pvident, to any who fliall invek 
figate tfee^jeft in $ very ilight manner, 



Jtfor will this appear furprifing, when we 
ponfider the very recent date in which 
they have become general in gentlemens 
gardens, 

It is prefumed, that there were few green-* 
houfes in England before Mr Evelyn 
ere&ed his Confervatory, at ******** f near 
London. Now the very fame general form 
has Uniformly been followed; till within 
thefe two or three years. Not indeed ex-„ 
adtly the fame conftru&ion, for certain iron 
" pipes* which Mr E. ingenioufiy, but ra-* 
ther unfuccefsfully introduced for the pur- 
pofe of fupplyirig heated air, have been re-^ 
je$ed.; and this evidently without that en- 
quiry into their intended ufe, which was due 
to every fcheme devifed by that great man. 
The firft ftove ere&ed in Scotland, was 
, that which, belonged to the late Mr James 
Justice *, at Crighton, near Edinburgh, 

and 

* A great enthufiaftin gardening, particularly in tjie 
Culture of flowers. 
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kqd if We bbferve the plan of this hothoufe, 
as given in Juftiee's Britifh Gardener, we 
• fhall obferve little or no difference between 
it/ and the moft improved conftru&km of 
pine iioves at the prefent day. 

, With refpeft to books on hothoufes, there 
has never yet bee$ publifhed any thing in 
the way of enquiry into the principles of 
their cdnftrii£hon and general management* 

Mr Evelyn in defcribing his confervatory, 
giVes two or three hifits rdpe&ing the pro- 
perties and management of air, which are 
deferring of attention: But in the feveral 
books of defigns, which have been publifh-* 
ed, and are to be had at Mr Taylor's archi- 
tectural libfary* Holborn, London, not a 
word is added refpe&ing the principles, or 
eveii the properties of the defigns recom- 
mended* Indeed thefe defigns are imprac- 
ticable, and fuch as could not anfwer the 
purpofes of horticulture. The natural confe- 

S quenc* 
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quence which has ever followed hothoufes* 
defigned by mere houfe architeds. 

The plans given and recommended by 
Mr Abercrombie, Mr Sfeechly, and feveral 
others, anfwer better; but, they contain no 
deviation from general pra&ice ; nor do we 
find that thefe men have ever thought or 
written upon the principles <*f their con* 
ftru£fcon. 

The fame* ebfervations will apply to the 
defigns recently publiihed, by Mt Waltk* 
Nicol in his Forcing Gardener *. It is pro- 
^tofemark^howeverjthatthefedefign^tho^ 
exa&ly upon the principle with thofe men- 
tioned above, are perhaps, upon the whok j 
better adapted for the purpofes of forcing. 
At any rate they are preferable to any thing 
that has hitherto appeared in this country* 

The 

* By Creech, Edinburgh 1802. 
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The public arc greatly indebted to Dr 
Anpjbrson, for the many ingenious hint& 
contained in tine account of his patent 
boufe, * and this fiftgte volume ,is certainly 
of more importance, than all th$ cfther de- 
ligns or books upon the iubjedt which have 
yet appeared. B»t though in forae of the, 
warmed counties in England, the Poster's* 
hathoufe m?y, perhaps fucceed for a year 
or two after the houfe is ere&ed,, it? is thel 
bumble opinion, of the author, that it wilt 
never, come into general ufe* 

In different parts of the iiland, there are,- 
and have long been, ^Kcuharides in the' 
conflru&ion of fome hothoufes, which, had: 
they been underftood and attended to by 
planners, would, long ere now, have made 
a material difference m the cdnftftitfiobTof 
hothoufes. , 

. S2 .... At 

* Pttblifhcd by R. Cumming, Holborni J 803, 
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At Abercairnie,. near Crieff, in Stirling- 
fhire, heated air introduced by the furnaces 
and fljies, has long been ufed in a peach- 
houfe. And though the conftrudion by 
which this is effe&ed, is extremely imper-* 
fed *, yet the end is anfwered in a confi- 
derable degree, and a tolerable faving of fu- 
el is produced. 

The author has been told by a gentleman 
(Mr Utfy Hammerfinith) in whom, he can 
place the utmpft confidence, that heated ais 
was introduced into, a hothoufe in the 
neighbourhood of Manchefter, near forty 
years ago ; and as it is probable there may 
be fome other cafes ip. England, which has 
not yet comq under the author's eye, it is 

Ukely, 

f Imp^rfeft, but nx*t fq completely erroneous, as at 
Archerfield, Eaft Lothian, where heated air was lately 
brought from the furnaces in a vacuity immediately un- 
der the fmoke flue. 
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Jikely, (hOweter ftrange it may feern,) tha^ 
the practice may be traced as far back as 
tylr Evelyn's time. This beneficial im* 
provement, having efcaped the attention qf 
planners, whp imjft have feen or heqrd pf 
fome of the inflates mentioned, but who 
evidently have. i^ot underftood its nature, 
would have been loft to the public, had not 
Mr Stewart, gardener to J, J, Angiersteem* 
Eiq, Blackheath, Surrey, brought it boldly 
forward to •public notice, in his patent hot- 
houfe. f Mr S. deferves much credit . for 
bringing the thing into public notice, and 
it is to be hoped,/ he will find fuch a de- 
mand for his kind of patent hothoufes * 
as amply to recompenfe his ingenuity. 

The author by adverting to thofe hot- 
houfes formerly mentioned, conceived his; 

plan 



* Which arc very different from Dr Anderson^. Fuel 
being in them confidered as neceffary. See fome defcrip- 
tion of Mr Stewakt'? bine ftdve, chap. 8. fe&ion 2, 
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plan of eolle&ng and introducing heated air 
in hothoufes : and by thinking on the fub- 
je&, and by confidering the nature of heat, 
be alfo formed the idea of an inner roofing, 
and of the air-pump or bellows, Tbefe he 
has carried into execution, in the hothoufe 
in Broughton park nurfery, at fo trifling an 
expence, and with fuch uncommon fucceis, 
as will induce him, when an opportunity pre- 
feats itfelf, to execute feveral other improve- 
ments. Some of theie he ihall mention ia 
the remaining part of this chapter, partly- 
with the view that fame may have it in their 
power to try them, and partly to draw the 
attention of others to devife && greater im- 
provements, 

The author would at the lame time 
beg .leave,, to caution gentlemen againft 
too fuddenly making alterations upon 
any plan in 'the way of improving u|h 
qu it, During the time that the opera- 
tion 
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lions treated of in thefe pages were going 
on in Dickson's and Shade's nurfery, it af- 
forded much amufement to the author, to 
hear the conje&ures and remarks made by 
fome gardeners and planners about the in- 
tention of the different parts ; and after 
they were finifhed, it was flill more curious 
to hear, what they propofed as additional 
improvements; moft of which were fb 
completely oppofite to the nature of the 
plan, that had they been executed, more 
heat would have been loft, than is by the 
common mode of conftrudion. Suchwouljl 
have been the efle& of carrying the air flue 
a certain length around the fmoke flue, and 
afterwards below it only. Or, as was pro- 
pofed by another, of carrying it a certain 
length, around the fmoke flue, and theii 
making it occupy the narrow vacuity be- 
twixt it and the front wall. Several other 
improvements were propofed, but it is fuf- 
ficient |to mention thefe as fpecimens, in 

the 
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brder to guard gentlemen againft an over*, 
rafhnefs in adopting opinions. 

When a proprietor is about to make im* 
£rovements, either upon his grounds, gar- 
den, or maniibn, he would do well to di£» 
tinguifli betwixt found argument and mere 
aflertion, even though they fhould be the 
aflertions of profeflional men. For when 
two men are attending to the fame fubjed, 
that is a proprietor and his defignftr, why 
fhould not the arguments which convince 
the one* reach convi&ion to the other 
alfo. Thefe arguments fhould* at leaft be 
candidly ftated by defigners, and atten- 
tively liftened to by gentlemen before any 
thing is done. And were this the cafe, a; 
pra&iGe would take place in rural improve* 
ment, very different from that which pre- 
vails at prefent. 

Sect. 
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SfiCTtOtf II* 



Of additional improvements in the rriodei of beat* 
ing Hothoufes > 

JMlight not many hothoufes, in certain fi- 
xations be heated without having flues 
within the houfe ? 

Firft % Suppofe,as is very frequently the cafe, 
that the journeymen gardeners are lodged 
in an apartment in the fheds, placed behind 
the range, of hothoufes ; let the fmoke of 
their fire, be conduced in a flue through- 
out a clofe compartment in the fhed, con- 
taining perhaps, from fifty to five hundred 

T cubic 
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cubic yards of air. From this compartment, 
which, for the fake of diliin&ion, we (hall 
call the air chamber, let pipes be led to as 
many of the hothoufes, as it may be (up- 
pofed capable of fupplying with heated air. 
Suppofe that two pine ftoves are to be heat- 
ed by^this mode. Two pipes muft be con- 
. duded from the top of the. air chamber, to 
each of the ftoves, and having their extremi- 
ties placed at fomediftance from one another, 
near the bottom of the upright front glafk 
Let other two proceed from the bottom of 
the back wall, or the loweftpart of the hpufe, 
wherever it may be, to the loweft part of 
the air chamber. The confequence of this 
arrangement will be, that,' as the air in the 
air chamber becomes heated, it expands, and 
the hot air afcends, and is forced through 
the upper pipe into the hothoufes ; while to 
Tupply the wafte of air in the air cham- 
ber, and alfo, to make room for the heat- 
ed air to enter the houfe, a currrent of 

pooler 



mooter air will naturally be forced into the 
chamber through the lower pipes. The 
heat thus added to the ftoves, amid be re-* 
gulated by clofing one or both the pipes 00 
cafionally. And if* at any time, it was 
found requifite, fuddenlyxo rajfe the tem* 
perature of the heat oftfhe ftoves, a pair of 
bellows with a nozle, which may be joined 
to any of the upper, pipfes, may beufed; 
which will thus ibrce the heated air into thii 
houfe with rapidity. 

Secondly, But as air is of fuch a ftation*- 
ry nature, the^ above mode »could only am 
fwer in fbme cafes,! and therefore the fol* 
lowing mode appears more generally ufe? 
ful. 

In the air chamber, let an air flue be con 
du&ed along the top and fides of the fmoke 
flue, and let the pipes for drawing off the 
cool air from the houfe, enter at one extremi- 
ty ; and the other pipes which are to condud: 
\ T X the 
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tiic hot 4ir«P ttet*wfe^ b<rW frotn'tht 

other enmmtj. J&t\ww^,itk4mmiifmk 
a circiflitMm would be prftiftted, at. could 
not fail to anfwer the propoftd <ad- Thg ajr 
added or taken from the pioe {tores, could 
eafily be regulated as before, In fhig cafe, 
there would fee no rieed far bellow*. The 
Only di&tagatagg itttepdjag it, would ta 
the Jofi* of fame bctf, ' which, would *feape 
firam thci air fine, iaut this yrouH sk* b» 
great. .- ,. . 

This fcheme, the author is of opinion, 
would in many cafes prove highly advanta- 
geous. The flue would- be: at alLtunaes km 
and ready to. deliver.. heated air, to ait leaft 
two or thsee. ordinary feed haduxufes, con* 
ilruded with an inner roofing. 

Thirdly, fa ferae cafes, it may be i&CttWfe 
mient to hove an air chamber or flue from 
the fireplace, which happens to be near hot* 
koufee. ' Here a vacuity, formed by .plate* 

of 
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tf irqn can J?e made roun$i tfce #re;it&J£ 

find fpp)$uni6F round tj^e whoje, or p«t «f 
tbe cbjm«ey, and frcwa $# top Odd to $fee 
boftoni of tUis.vfrGuity,, $ig§*, eafty be c©*» 
d«#ed from, <Jje hot&wfc ft* be&*e. If 
ihis ww qtfeMyiwe, it is probafeie, that 
the coraraaod of heated, air, would be great* 
ff tlwtt ia the forpwr c^fc. 

Twrthfy % This lafl: plan, might be adopt- 
ed in &e. cafe of Jire-plapes at confident 
ble diftaiwci&om the garden. 

The pipes* except whepe they joined the 
Acuity, might. be of wood, One fquare 
pipe or tobe,icoald b* ptec«d within ano- 
ther, and fc gxed bjr props as not to come 
in coataa with its fides. This fort of 
double pipe might be jnade to ferve at the 
feme trme&r ^da&ngtkecool air of the 
hothoufe to t$ke *aeaity, jpind round the 
fire-place and - -chimney. -Tim vacuity 
ferrnai axxmod- the pipe of hot *dr, would 

greatly 
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greatly prevent the air in the inner pipe from 
being cooled. This double pipe could be led 
from the fife-place to the hothoufe in a wall 
if fuch happened to be at hand, or, in the 
centre of a fmall mafs of mafbn work which 
could be built under ground. In building 
in this tube, it would be a great advantage to 
wrap it round with ftraw, an inch or more 
thick 1 ; and in two or three places to drive 
in nails, fo as that their poults might juft 
enter the wood, and their heads be even 
with the outer furfkee of the ftraw. 

Thefe ftraw covered pipes beiijg built in 
a wall, or in the mafs of mafon work un- 
der ground, in a few yeans the ftraw would 
rot and leave the double pipes in the centre 
of a vacuity fupported by nails, asfhewnin 
plate VI. figure 3. by which means very lit* 
tie of the heat conveyed in the air of the 
fmall centre pipe could efcape. 

The cafes, where this plan dould be adopts 
ed, are very numerous; indeed we can. 

hardly 
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hardly imagine a hothoufe in fuch a folitary 
lituation, as would, if proper arrangements 
were made, prevent the plan from having 
its fulleffedi 

If the gardener's houfe was not at hand, 
perhaps fome cottage, or wafh houfe, dairy, 
&fc. might not be far diflant, or even the 
kitchen of the manfion, may frequently 
happen to be within a quarter of a mile 
of the garden, than which there could not 
be a better fource for obtaining heat at all 
times. And thus, without the trouble of 
carrying the vacuity for heating the air up 
the chimney, a double pjatecarriedround the 
fire-place, would in general, prove fufficient 
for any two hothoufes; and were this vacuity 
continued up the fides of the chimney which 
would make no difference in the external 
appearance, nor produce any inconvenience 
in the kitchen, it is prefumed, that hothoufes, 
though placed a quarter of a mile diflant 
from tjhe kitchen, might be heated' by the 

fires 
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Ares commonly made m fuch, tmh p c rfe & 
eale. 

The author would not have advanced 
fo much on this head, had he not tried the 
efled of kitchen fires, in heating lobbies, 
afed rooms at considerable diftance. But ot 
this, the public fhall hear more m a fhort 
time. 

fifthly. A vacuity and conducting pipes 
might perhaps be made around dung Mt sf 
with advantage. The effe# of M'Phail's cu- 
dumber frame, and of fame hothoufes heated! 
by dung, ftrongly juftifies the fuppofttion. 

Sixthly. Hothoufes might frequently be 
erected with advantage upon the tops of other 
houfes as ftables, cowhoufes, or even cotta- 
ges, or other forts of dwelling-houfes. Vari- 
ous are the modes by which this may be 
done. 

When a mere greenhoufe or cohferva- 
tory is wanted, nothing more is neceflary 

than 
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than ill place of the ordinary roofing of 
ilate, tile, or thatch, to fubftitute a roofing 
of glafs; having t^he fafhes conftrutfted fimi* 
lar to thofe in hothoufes, for the purpofe of 
giving air. This kind of green-houfe will 
anfwer perfe&ly upon any kind .'of houfe, 
cottage or ftable, Z£c. and the heat ofrihe 
apartment below will he communicated to 
the greenhoufe above, through the ceiling 
of ihe lower apartments In. cottages, or 
foroe houfes, this ceilinjg may be . made of 
any material, and fmall' holes abbutaninch 
in diameter made in it in different places ; 
but in ftables i£c. the ceiling may be made 
of large tyles, or thin pavement and no aper- 
tures left. 

- When it is required to make a vinery or 
flove above a houfe or cottage, the chim- 
ney, or fhaft of the fires in the apartments 
beloyr may be carried around it as flues,, 
which Mfill give an amply fupply of heat at 
3U times, But as this will not be required 
U in 
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in the fummer fe*fon, a damper muft b« 
fixed in the flue* at its jun&oa wit^ the 
chimney, and by {hutting or opening (his 
damper, the finoke can he prevented 
from entering the flue. Another dan*- 
per would alfo require tp be fjxe<| in the 
chimney, a little above this jundion, fp aa 
to force, or rather dire&, the fmoke into 
the flue. 

The air vacuity around the fire-place 
may alfo be ufed as formerly recoow 
mended. 

In both thefe cafes the principal thing to 
be attended to, is fo to contrive the titration 
of the houfe, cottage, or ftable, *ts that the 
entrance and accefe to the green-houfe, pine-a 
ry or ftove, may be eafy and elegant. 

When thefe, or fuch hpufes, can be placed 
along the outfide of the north garden wall, 
this will eafily be accomplifhed. A range 
pf cottages may be placed along the outfide 

of 
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of the #all, (the wall may J-efrve for oae fide 
of thefe buildings.) Glafs may be placed 
iii. irorit of die Wall, ancl with* tjie £ame 
flope be continued to the top of the cot- 
tage tooc^ as u&der* > 




The lower glafs houfe A % may te heated 
by the air from the fire-place, and the up- 
per one B y by the fmoke in the flue, and 
by the heat of the under apartment C. 

The hothoufe A may be made a pinery; 
and vines may be trained under each rafter, 
and at the top of this houfe enter the bot- 
tom of the upper one, where they may 
be trained upon a trellis forming it into a 
vinery. , 

U 2 It 
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It is prctwcble, however, thatf the beft 
way, wheb a row of cottages can be com- 
manded, is to place the glafs upon the wail 
only, forming one fuoh^houfe as A which 
could be eafily heated by the air from the 
fires, 13c. 

But in fmall gardens in towns, or in 
mere plots, ,or court yards, it may often be 
agreeable to have a green-houfe or vinery 
upon the tcjp of a houfe or liable, where to 
place glafp upon, its fides would ferve no 
purpofe. Hie roof alone mull be covered. - 

r % * 

It may be remarked here, that there can 
* 
hardly be a cafe fuppofed, either in a 

town or village, where the hothoule could, 

not be warmed by part of the air colle&ed 

around either the kitchen fire-place of the 

houfe to which it belonged, or round fome 

other adjoining fire-plates. This the author 

confiders of confiderable importance to 

many 



( '57 ) 

maay in London, who have, or who may 
intend to build hothoufes. 



SECTION III. 

Of heating hothoufes by Steam, and of Steaming 
in general. 

Perhaps the operation of {learning hot- 
houfes, by boilers was no where carried on 
ftiore extenfively than at Dairy, by the late 
Mr Mawer, a well known Planner and- 
Nurferyman ; as the author was for a con- 
fiderable time his draughtfman and general 
afliftant, he had every opportunity of ob- 
ferving the whole procefs, from the ere&ioir 
of the boilers in 1794, to the death of 
Mr Mawer in 1798. 

It 
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v It is not the intention of this fedion to 
treat fully on the fnbje#, but merely m 
ftate the general refult j becaufe many per- 
fons more fond of fpeculation than well 
grounded in fcience, think that fleam may 
be ufed with immenfe advantage in hot- 
houfes. 

At Dairy we had five very large boilers^ 
which fteamed two pineries, two peach- 
houfes, and two vineries ; we tried boilers of 
a variety of forms, and various modes of £ap~ 
plying them with water* We alfo tried cop- 
per, tinned^ and white iron pipes for conduct- 
ing the fteam to the houfe* We tried alfo 
to heat the houfe by filling it with vapour 
from the pipes, and alfo by making the va- 
pour pafs through it, and thus heating it 
by the heat emitted from the pipe alone. 
In the pineries, we had alfo fteam pipes 
in the barkbed, the vapour of which 
we could either allow to be fpent among 
the bark, or to difperfe itfelf through the 

the 
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fir of the houfip~— we met} alfo a . great 
variety of other ways, &nd mad? a great 
number of experiments both as to its effeds 
and as to t^p expense attending it, (fome of 
which experiment* wetfe feat to the Board 
of Agriculture,) But the refuit of the whde, 
although never coiafefled nor made public, 
was, ^hat *' Steaming by falters 14 not a*fy tpn 
9ccejj(aty r bttf; an inwenfe e#penGt! x 

Steatning by boid^ors is totally unneceflary \ 
becaufe as every gardener knows, a hothoufe 
gan be Efficiently filled with fteam at all 
tiraes, by pouring water upon the flues or 
even upon the floor. 

If it i&uiwecef&£y, it is evident the whole 
sxpeace of the apparatus, which is con-< 
fiderable, aiyj the trouble and rifk, which 
aie erwrmous, piuft be all thrown away. 
The author therefore is clearly of opinion, 
that it is the maft abfurd thing imaginable, 
ta ereft boiicrs for fupptying hothoufes with 

fteam. 
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"fleam. If any kind of implement or uten- 
lil were even to become -neceflaiy a car- 
ron plate, with edges one inch in. height 
of any covenient fize, may be jjabed upon 
the hotteft part of the fiue< an J filled with 
water. A vafe or apy utenfil, clofe ihut 
at top, and with a very finall hole about 
half an inch from its bottom, may be placed 
upon it, which will thus keep tlje plate 
conftantly covered with water, and at the 
fame time allow none to run over, A plate 
of this kind containing fix fuperficial feet 9 
and placed upon the hotteft part of the flue, 
will produce abundance of fteam* for a very 
large houfe — and when fteam was not want- 
ed, it would be in no danger of being 
rent by the heat* as boilers continually arc 

Steaming of hothoufbs, whether accom- 
plifhed by boilers, carron plates, or what is 
certainly better, mere watering in thehoufe> 
is of great importance when properly done;. 

and 
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and equally dangerous when4one at an ipt-* 
proper t fea£>i^ a»d in a wrong manner. It 
rauft^ confid^red, that when thehoufeis 
fufficieiitl^ filled with;ftea*$y the greater 
part 4$ the heated air i$> driven out — and 
that as fooii a& the fteam condenfes, which 
it does in : a. very rapid jmanner, the fpaee 
which it occupied is replaced with cool air 
from without. 

Steaming therefore in ^inter^ in cold Wfea- 
ther*. and particularly in the night time, 
muft be very dangerous; for it is evidently 
next to impoffible to keep up the v hoiife to 
a proper temperature in thefe cafes* 

In ihoift weather, and in the winter fea* 
fon^fteaming is alfo very dangerous for bring* 
ing on the " damp" as every girdener knows. 
At all times it has x tendency to dirty the 
glafs and rot the wooden Work/ But on 
.the other hand it is mofl excellently adapted 
for defooying and preventing infe&sj par- 
ticularly the redfpider; and like the dew in 
X the 



tie open air, it i& admirably calculated *€► 
promote vegetation- is* every ftage* from 
the bud to the fwetting of the foriteer fteds. 
The air in hothouffes foould nevQF be more 
charged with fteam, than the ojpen air, ap~ 
pears to be charged with dew in the even- 
ings. Nature affords {he beft* example* and 
inftnu&ons for {learning. 

To procure a flow conftant fleam, may 
be thought by feme a matter of difficulty^, 
as it is not obtained by pouring water upon, 
the flues, which may be very proper feme*? 
times, but by watering the more cool parts 
of the houfe, a& the floor, pafiages, fcfc* or 
by giving the whole plants and houie a gex^- 
tle fhower with the feringe. 

No rules can be given equal to what every 
one may learn by attentively obferving the 
dews and evening fhowers in the fpring and 
fummer months. And indeed a careful at- 
tentions the ftate of vegetables in foggy, 
clear, blowy, and rainy weather, are of 

great 
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i» 4m tyf&pyfen ,wm n&m*w inform** 

perfedt economy of najaite,; ; 

'WP ffM$<3#d. .witivinf^^ot^ejr might be; 
eradicate by ' J^fiug& ;&o<l^Q ■ 0r thrbe* 
times with fo*#e li^Sf!*; t^rftewa of whicfo 
would prove deleterious ; or by placing in it 
retorts charged with fome deleterious matter, 
to be Jxeated by lamps, which would foonfiH 
the air with a noxiou§ gas that would deiljoy 
all the infers yrithq^tthe leaft degree of twu-^ 
ble in fhifting the plants. This fcheme Y? 1 ^ 

.probably fave a vaft deal of labour and ex- 
pence. 

It is 6e6dlefs to' obferVe tnat a degree" of 
caution Would be iifecenary in entering the 
hothoufe after this operation, llie fafhes 
ought to be let down, or puflied up, and the 
doors thrown open to admit a free current 
of air before any perfon ventured in ; and 
X 2 * even 
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even afterwards a briik fire (hoiiM.be lighu 
*d ajtid the houfe H^ell watered in o*der that a 
ftrong fteam might carry off everjr remain-* 
ing noxious effluvise. 

At Dairy we never had oecafion to try 
this experiment, fbr excepting a few of the 
fcaly infe&$ (coacus) we never had any 
other. The coccus is completely eradicate 
ed with foap ifods» and fulphur- ' 

r ' . 

Conflant flaming rots the blofloprisof 
ftrawberfies, injures fucculents, as Cactus^ 
Alee, l$c. and deftroys the aroma or flavour 
of fruits, when too much ufed at t or near, 
their ripe ftate. ^ 

A mode of ufing fteam will be detailed 
\n next fedion, which the author 9onceiyes. 
ynS\ be very advantageous. 

SECT* 
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SECTION IV. 



Of a new plan for growing Tine 4$pkf* 

OF all the different kinds of hothoufes 
which 'are tfiade in this cotmtrjjiy : pine- 
ftoves irefhe r m6ft expenfive, both to r ere& 
at firft and : manage afterwards. 

Theire are three things which have -ten- 
dered them mora ; ex{>enfive, when firft 
made, viz, k 

i. More furnaces, and a greater length, 
or more windings of flije are required than 
iii other hothoufes, 1 in orddr to produce the 

f higher 
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higher degree of heat requisite for maturing 
the pine apple. 

2. The expence of the pit for the bark 
in which the pjani? are *\ j^lunged" or in- 
ferted. 

3. ^Jfoeiaqteacfe of ^pkvbd pafiages kound 
the houfe. 

. Ifoty&aX expeqce ;whtefc js ippimAiB 
the frftre raanageaaeat of $$ fpi«0r$9»** 
is owing to t)*e &U<H?in.g £w*fc«:: ■.:.'.' -. 

. * VUttufow* jbeii^ iw^flJ^tfy &?TOh- 
&# the wfcole yfwv W* swftant fifes being 
requifite during three-fourths q^ftr, The£ 
two things may be greatly lefiened, but can 
pfemir be fully jemoyed. 

• 0. Ti* expence; of the. fflfWiffal tf *& 
fetfHn the pit; and, 

3. The 



3. iTfee continual expence attending tb& 
operatiou of renewals, and of turning over 
the baric when it cools* fo as to regenerate 
fermentation, and thus produce a frc0* 
beat. 

The original and after expence o# *fee 
hark, and a. confiderabie part of the expence 
of attan^auce in general, tike author hope* 
will be efl&aedby the following pl^ wfckfc 
will anfwer either for altenogflawa already 

1, The general fiwafr of the fcriwnfe £g 
of no confcquence as td ttejfcfrsaieu fiat 
whatever that m%y be, an ioxier rwfing, Ufa 
are fiippo&d to be ufed,^and tte &ni[a^ fcna& 

x as fpnaeriy dlre&rf^ 

# 

. z. Coixvey the flt>e thiwughoutihit Ixoxi^ 
as is reprefemted injiatftrY. fig. 1. 'where d 

BepMfeno 
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reprefents the, furnace, abpve whiqh js the 
fl^ft or chimney. ., 

The air-flue ipuft be continued upon the 
top of the flue from the fumade to £, where 
it muft terminate in an opening, which 
may be clofed or (hut by a 4< dove-tail" iron 
cover, or rcgtfter yahre to be afterwards de- 
fcribed: a fimilar opening muft be made. at 
the other end of the houfe, as at *, of the 
lame fize, and with a cover fitted to it in 
the fame manner. 

, The faiokc-ftue need not be made above 
two bricks breadth in depth, but of confider- 
able width, fey two4*et. Tyte covers of a 
fmtable&ze, muft be had, or ftone covers 
will apLfwer better where they can be econo- 
mically procured. - 

The flue being thus finiihed^ a large air- 
chamber of the breadth and length of the 
houfe, is to be formed around ^nd above it, 
by flooring the whole, houfe wick pavement, 
or large tiles placed upon fupports, as fhewn 

in 
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in fig* 2. plate VI. By this figure it will 
alfo appear, that the firft turn of the flue, 
upon which alone the air-flue is made, 
has its foundation fo much lower than 
the reft. 

The houfe being whplly paved, a paflage 
muft next be marked off, through the mid- 
dle of the houfe, above the openings which 
communicate with the air-flue, as (hewn in 
fig. a. plate V. This paflage forms the 
houfe into two beds or pits for the plants, 
viz. A and B. In each of thefe above the 
pavement may be laid broken bricks, ftones, 
or (in England) flints, four or fix inches 
diameter, for fix or eight inches depth, 
above thefe may be laid two inches of 
rough gravel, — over that one inch of coarfe 
land, and afterwards the foil for the plants. 
See thefe fhewn in plate VI. fig 2, 

The intention of thefe rough ftones is to 
preferve an air-vacuity betwixt the earth in 

Y which 
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which the plants are placed, and the heated 
pavement. And the great advantage of 
having it formed in this way, is, that thefe 
{tones $nd gravel, Wf . will preferve the 
heat a much longer time f and completely 
prevent any danger of over-cheating the 
roots of the pines; This will be guarded 
againft with abfolute certainty, by the cut- 
rent of air which will enter by holes made 
at equal distances, in the paflage wall, as at 
fffi plate VI. fig. i. ^nd being rarified 
among thefe ftones will pais off into the 
houfe by the upright tubes g g g % £?V, ii* 
fig. 2. plate V. 

Thefe holes and tubes have each covers 
or Hoppers, neatly fitted tQ them, the ufe 
of which will appear afterwards. Water 
may alfo be poured in at thefe holes, in the 
paflage parapet, or by the tubes gg, which 
will raife a moift natural heat, (fo congenial 
to vegetation,) and will pafs out of the 
tubes as fteam. In this way a moift heat, 

equal^ 
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equally falutary with that of bark, leaves, 
or dukg, may be had, without the lead 
rife of producing thofe daagerdus extremes 
to which thefe fermfe&table materials are 
liabld; and without any of the trouble of 
renewing them, or of fhifting the plants in 
order, to flir up or augment the " bark 
bed." 

When the water is poured into the ruble 
ftone vacuity under the plants, by fhutting 
all the holds in the parapet* and alfo putting 
on the covers, of the tubes, the fteam gene- 
rated would afcend through the gravel and 
land into the pjant-bed : And there it will be 
condenfed among the earth and the roots of 
the plants, which would prove very beneficial* 
Even when no fire is ufed by pouring in wa- 
ter in this way, (although the precaution of 
(hutting the hole and tubes were not taken,) 
it Would prove of great advantage to the 
plants, by producing a moid " natural** 
heat in the foil. 

7 2 The 
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The tubes could be left open at pleafiire, 
and then the water poured in would fill the 
houfe with fleam. Or when the houfe was 
too warm they could be fhut, and then the 
heat would be retained, fcfc. So that inde- 
pendent of the moifl and uniform heat pro- 
duced in the bed by thofe tubes, and by 
the vacuity, the temperature of the air of 
the houfe could alfo be railed or lowered at 
pleafure. 

There are 'alfo openings in the paflage 
which communicate with the large cham- 
ber that furround all the flues, by opening 
which the whole heated air <:an be admit- 
ted into the houfe at once * 

£ny perfon capable of reflecting upoji 

the 



* It i3 almoft needlefs to add, that b j pouring in war 
ter in thefe openings, the air given out from this forge 
chamber will alfo be moid. 
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the fubjeft, will perceive, that from this 
large air-chamber, and the large mafs of 
mafon work, which will be continually hot, 
three confequences will follow of the utmoft 
importance: viz. 

i. During the feafon when fires are ufed 
the temperature of the houfe can be raifed 
at pleafure. 

2. There can be no danger, of overheat- 
ing the houfe. 

3, During the feafon fires are ufed, fleam 
could be produced in the gfeateft abun- 
dance, by pouring water into the air-flue 
by the openings k k into the paflage* 

But fhould it be found that thefe advan- 
tages will be produced, and the author has 
little doubt but; they will, there are others 
which will alfo refult from the fcheme. 

The 
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The plants Which are ifttencted t6 come 
into fruit, in thefe hgthoufcs may bd 
pfc&ted at proper diltances among the earthy 
without being potted. And as for feme 
time after they were planted, the fpaces 
betwixt them would be very wide, pine 
plants in pots might be plunged there, until 
the plants intended to remain and produce 
fruit, grew fo large as to cover the forfoce* 
Thofe in pots might then be removed to 
hotbeds or pits, where they Would fen&in 
until they were required to replace any 
which might have fruited, fcfc. 

This method of placing plants in pott 
among thefe planted in the bed, will be un- 
derftood by the following diagram, where 
o reprefents the plants in pots, x thofe 
planted in the bed. 
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o- x © x e x o x o ■ * o> x o x 

xoxoxoxoxoxoxo 
oxoxoxexoxaxox 
xoxoxoxoxoxoxq 
oxoxqxoxoxpxox 

About fix ©j* eight months before the 
plants were intended to come into fruit, 
thofe in pots fhould be removed, and then 
the others would remain thus, 

* X 31 X X X«. 
X XX X X XX 
X X X X X X 
'XX X XX X X 
3 X X X x X 

Sorae^ gardeners will produce as an ob- 
jection to this* mode o£ ** plunging out the 
plants" in tke t bed* th^t " hereby they are 
prevented from coining i»tp fruit fo foon as 
when grown in pots," But the experience 
of feveral gardeners in England proves, that 
#ii$ is owing to the plants being put into an 

imjpropef 
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improper foil— that is, a foil too rich, and 
deficient in fand. But even in a rich foil, 
fuch as one compofed wholly of rotted 
leaves, many gardeners know that if when 
fruit is fpeedily defired, the plants have 
their roots cut round fix inches from the 
ilem or centre of the plant, they never fail 
to " (hew" fruit {boh after. 

Another advantage, and one of no fmall 
tonfequence for the health and beauty of 
the plants, and the flavour and magnitude 
pf the fruit is, that by ufing earth, in place 
of bark, the plants may eafily be placed on 
a Hope correfponding to that of the glafs, 
which will bring them all equally near the 

light. 

By having a paflage in the centre of the 
hothoufe only, in place of one around it, as 
fhewn fig. 2.. plate V. and fig. 2. plate VI. 
nearly one third more pines can be grown 
in an ordinary fized houfe* 

it 
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This plan for a pine-flove, the author 
conceives will coll much lefs when ere&ed, 
and prove afterwards, more economical 
than any in prefent ufe. While at the 
fame time he thinks it will produce a lar- 
ger quantity of better flavoured fruit. 

Befides thefe advantages there are feveral 
others which the author thinks would at- 
tend this mode ; but th^fe, and fome mi- 
nute particulars refpe&ing it, he fliall omit 
at prefent, until he finds an opportunity of 
putting the plan in practice . He cannot 
however, avoid giving it as his opinion, 
that if pits or hotbeds were uniformly con- 
ftruded according to this mode, though in» 
fome cafes it would perhaps be a little more 
expenfive at firft, yet it would fucceed 
much better, produce healthier plants, 
larger and better flavoured fruit,— do away 
all rifk and danger from extremes of heat 
or cold, and fave much labour, time, and 
expence. 

Z Sect, 
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SECTION V, 



Of an improved pit for growing young Pines t 
Cucumbers j Melons y &c. or for forcing 
fruits or flowers. 

]By preferring in view the principles o the 
pine-ftove, recommended in the preceding 
Section, the author prefumes that a pit for 
growing young pines, raifing cucumbers, 
melons, for blowing early flowers, or for 
any fuch purpofe, may be made, as fupe- 
rior to thofe in common ufe, as it is fup- 
pofed the pine-ftove will be. 

A 
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Apkh and alfbfedionsQf this kind of pit 
are given in plate VII. which are rendered 
clear by the letter prefe explanations. 

It is fuppofed a hundred feet long* and 
i& divided into four compartments, all of 
which are heated by one furnace. Thefe 
divifions can be kept at the fame, or of dif- 
ferent degrees of heat, by means of the 
heated air €©lle<5ked around and near the 
furnace. 

It will be leeninfig. i. plate VTL that 
two flues proceed from the fame furnace, 
and enter immediately into two different 
divifions of the pit. 

The heated air collected around the fur- 
nace andflues, in thefe two divifions may be 
allowed to efcape into any one of the four 
apartments of the pit. 

Thk is accomphfhed by keeping all the 
different regifters fhut, except the one in 
the divifion in which the air is to be ad- 
mitted: or, the heated ak may be permit- 

Z 2 ted 
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ted to enter into two, three, or the whole 
of the divifions at pleafure, by properly 
opening and fhutting the valves. 

The intention of the two flues which 
proceed, from the furnace, is in cafe it 
fhould feem requifite to heat only one half 
of the pit at a time, or to produce an early 
and late crop of melons and cucumbers. 

When one half of the pit only is to be 
heated, one of the flues muft be flopped by 
bricks or clay, and the air regifters in 
the cold half of the pit, kept conftantly 
fhut, in order that the whole of the heat- 
ed air generated, may be conveyed to the 
heated divifions. 

When one half of the pit is to be raifed 
much hotter than the other, as may often 
happen in the cafe of forcing different 
plants, or growing different exotics, one 
half the throat of the flue which leads to 
the half to be leaft heated, can be built up, 

which 
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which will permit only one half the quan- 
tity of fmoke and heat to enter it. 

By means of the air-flue and the two 
fmoke-flues, the four divifions of the pit 
may very eafily be kept of four different 
temperatures. For example, fuppofe that 
three-fourths of the fmoke enters one flue, 
and only one-fourth the other, (from its 
being half clofed ;) it follows, that the heat 
of two divifions of the pit, miift be as 
three, and that of the other two as one ; and 
the lame may be faid of the heated air in 
the flues. Now, fuppofe all the heated air 
generated by three-fourths of the . fmoke 
allowed to pafs into one of the hotteft 
apartments, and all the heated air gene- 
rated by one-fourth of the fmoke, let 
off into one of the coldeft apartments; it 
follows, that there will be four different 
temperatures in the pit. The firfl; in the 

diagram, 



( is* ) 

diagram below A i fuppofed equal to one ; 
J5, will be equal to two ; C to three, and 
JD to four. 
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And thus in a pit fo conftru&ed will one 
furnace ferve for forcing afparagus, flraw- 
berries, rofes, pine apples, cucumbers, and 
melons as in the above diagram. 



It is almoft needlefs to mention here, 
what muft be underftood from the im- 
proved pine-ftove, and from the plate, 
that each of thefe apartments is fupplied 
with fleam and heated air from the tubes. 
The holes for pouring in the water which is 

to 
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to produce this ftearo, ar<e fbewn in fig. 2 t 
Thefe holes are alfo intended occafionally 
to admit air, to be rarified in the vacuity, 
but this muft be done with caution, parti- 
cularly in the winter months. 

The tubes which ferve for occafionally 
admitting all the heated air contained in the 

lower chamber, are alfo feqn in the plate. 
» 

The inner roofing propofed for this kind 
pfpit,is fomewhat different from that ufed in 
large hothoufes. It is fimply a roll of 
woolen cloth, as (hewn fig, 7. plate VII. It 
is the breadth of three fafhes, and has a 
fmall round rod of wood, fixed to each 
end, on either of which it can be rolled up. 
Wires as before, are fixed under each raf- 
ter fork to Aide down upon. In the even- 
ing, when the inner roofing is to be ufed, a 
fafh is opened at one end, and a curtain in- 
troduced at the top of the pit, and laid 
upon the wires, and allowed to roll down, 
the operator holding the rod of one end 

in 
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in his hand. When it has rolled out, he fixes 
the twp ends of the rod in the iron hooks 
fhewn by a, plate VII. fig. 6. he then intro- 
duces another curtain, and lets it down in. 
fame way. Thus with almoft no trouble the 
whole may be made quite clofe and tight. 
In the morning when this roofing is to be 
removed, the operator goes to the top and 
rolls up the curtains, one by one. He 
may then either take them out of the pit, 
N and lay them in a dry fhed, or in the win-r 
ter feafoH, allow them to remain in the pit, 
as fhewn by the dotted lines in fig. 6. 

No overlay is required in thefe cur- 
tains, as the one can eafily be made to 
project over the other. But two or three 
fmall rods fhould be fixed to each curtain, 
parallel to the end rods, which when they 
are rolled down,*will preferve them ftretch- 
ed out to the proper breadth. 

It is the opinion of the author, that this 
plan of a pit is perfe&ly practicable, and he 
thinksnhe dvantages which it willprpduce 

in 
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in faving much time, labour, and expence 
afterwards, and in maturing crops of fruits 
pr early flowers, are of much importance 
to gentlemen who indulge in thefe things. 
He is certain, that in many places of Scot- 
land, by fubftituting pits of this kind, in 
place of long ranges of ugly dung hotbeds, 
the manure faved, if judicioufly formed into 
compoft heaps with peat, (as was long ago 
pradtifed in Ayrfhire, and recently with 
great . fiiccefs by Lord Meadowbank,) 
would be no imconlideiablp profit to fe* 
ven&l .proprietors, and by poducing mow 
corn or butcher meat, of fome advantage to 
the natipn in general *. 

. - . Sect* 



* For tbis.putpofe rto gentleman in the neighbourhood 
of peat or mofs, ought to allow a fingle cartfull of liable 
dung to be made into hotbeds. Nor indeed to be ufed in 
any way whatever, until it has changed or decompofed a 
proper proportion of peat into manure* Gardeners may* 
no doubt cry but for manure to the garden, but let them be ; 
told, that they can have this in equal abundance from the, 
* c Mcadoivbank middens? They will have no occafiion to 

A a 
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SECTIQN VI. 



Qfgn improved Pcacb-hwfe. 

V^hat has been fubmitt^d in the two pret 
ceding fedions, though founded upon fads, 
may be confidered as in a certain degree; 
theoretical. The "plan to be recommended 
here, as an improved mode of growing 
peaches, is founded upon experience. 

Every one knows that thefe trees are al- 
ways U trained" upon a wall or trellis* The 

pradice 

complain on other accounts, as he will foon find his labour, 
greatly feffened by the kind rfpitt recommended, which he 
may make of any dimenfions, or raife to any temperature, to 
fuit his purpofe. ^ * 
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pradfice of training trees upon walls or efpa- 
liers, in the open air, originated from a 
deficiency in our climate. By training 
aod fattening the branches, the trees were 
preferved from violent winds," and when 
this was done on walls, the additional heat 
produced by the rgfle&ion of the fun was 
confider^ble* Some may be difpofed to 
add as another advantage of training, that 
the branches and fruit are thereby uniform- 
ly expofed to the fun. But this is not true, 
for only one fide of the tree and fruit is fully 
expofed ; and, as this is completely unnatural 
to all trees *, it cannot be any benefit, but 
undoubtedly an injury. 

It is certain, that in fituations much 

expofed to the wind, iruit is never fo 

much fhaken from efpaliers, as from Hand- 

A a 2 ard 

* Ivy, and one or two others excepted $ and here it 
takes place only with the fteam and leaves, the fruit being 
fmall and in a corymbus^ is expofed alike on all fides. 
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ard fruit trees: And it is equally certain, 
that peaches, nectarines, and apricots, can- 
not be matured in the open air of our 
ifland, unlefs trained upon walls. But it 
may be feen by any one who fhall attend to 
the fubjeft, and it can be proven from 
known fads in the vegetable economy, that 
in gardens tolerably flickered, all fruit trees, 
at leaft apples, pears, and cherries, always 
produce the greateft quantity, and the beft 
flavoured fruit, when left to aflume their 
natural fhape; with no more pruning than 
what is neceflary to admit the fan and air 
among their branches. It muft follow from 
this fa6t, as well as from what has been al- 
jftady alluded to,— -the general economy * of 
vegetables,— that peaches, nectarines, and 
other tender forts of fruit trees, could we 
plant them in a fuitable climate, muft pros- 
per 

* See the chapter on ventilation and giving air, and 
alfo Mr Knight's late experiments recorded in the Phil. 
TranfadUons. 
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per much better when left to aflume their na- 
tural* fhape, than when bound or fattened. 

One principal intention of placing vege- 
tables in glafc houfes is, that they may enjoy 
their natural climate, and why they are not 
alfo allowed to enjoy their natural freedom, 
can only be accounted for, by adverting to 
the deficiency of obfervation and refledion, 
in thofe men who generally have the direc- 
tion of gentlemen in matters of this kind *. 

When 

* It is tirefome to obferve the errors that men fall into, 
and the immenfe labour, difficulty and uncertainty* 
with which they think or reafon upon any fubje&, whea 
they do not advert to nature. I think I may venture to fay, 
that Acre are few arts or fciences, and but few topics ii* 
each of them, but what we have a precedent for, in nature* 
And could men at their firft outfet in any fubjeft, look 
boldly through the opinions, or works, of thofe who have 
gone before them, to nature herfelf, there can be no doubt 
that their ideas would he wonderfully enlarged, and that 
. they would receive more light upon the fubjedl by a few 
hours refle&ion, than thofe who may have devoted a 
whole life time to the trial of experiments, which, though 
fome of them might agree, with — yet the greater part 
were perhaps at variance with her laws. 
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"Wlicn the late Mr John Mawer of Dairy, 
defigned his own hothoufes, it happened 
from a particular circumftance in forming 
them into a range, that two large fpaceswere 
left betwixt the pine-ftoves and the narrow 
peach-houfes. As thefe fpaces were more 
eafily conne&ed with the peach-houfes than 
with the pine-ftoves, it was thought they 
could be moft economically occupied as 
part of the former. But as there was no 
back wall in thefe fpaces, there was no 
way of growing the trees except as ftandards. 
Standard peaches therefore were planted 
two trees in each fpace which grew rapidly. 
To compare them minutely with the trees 
planted againft the walls, in the other part 
of the houfe is needlefs. It fhall only be 
obferved, that at Mr Mawer's death, both 
the wall and ftandard trees had been fix 
years planted ; the former were pruned and 
otherwife treated in the ufual mode, and 
bore ordinary crops of fruit, fome years, few, 

in 



( 19' ) 

in others a confiderable quantity. The lat- 
ter never had one twig cut from them, and 
every year bore a double proportion of 
more beautiful, larger fized, and better fla- 
voured fruit, than thofe of the others. 

A double crop of fruit; and much lefsr ex- 
pence of management (for training and pru- 
ning are tedious and expenfive operations) 
are certainly advantages which deferve fe- 
rious attention, whatever may be the cir- 
cumftances which produce the overplus. 
But when the caufe affigned for this fad 
agrees fo well with what happens in ftand* 
ard and efpalier apples, and with the ge- 
neral economy of nature, it ought (an<J 
it cannot fail,) to convince every one capa-* 
ble of refleding on the fubje&, of the great 
faperiorify of the plan Recommended : And 
eonfequently, that peaches, ne&arines, &c. 
when grown under glafs, fhould not be trains 
fed either upon the walls, trellis, or efpaliers; 
but fiiould be planted as ftandards, and left 

to 
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to aflame their natural fliape and modes of 
growth, 

Suppofing this granted, fome hints fhali 
nbw be fubjoined refpe&ing the form of a 
houfe moil proper for this purpofe. 

The firft thing requifite is, that the houfe 

(hall be glafs on all fides, in order to admit 

light to every fide of the trees, 

. That this may v b$ beft efleded it follows, 

ih^t it fliould be i^de of an oblong form, 

and placed fouth and north; and that th? 

trees fliould be planted along the xpiddle 

of the houfe. 

The ae it thujg is, that the (ide or upright 

ghfles fliould be made as high as poffible, in 

order that the trees may not be cramped or 

comprefled. 

This naturally reminds us, that the houfe 

fliould be of a confiderable height at,leaf| 

twelve or fourteen feet. 

In order that no ground in the houfe be 

loft, it feems preferable to plant. 4wa*£*ree* 

that 
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<feat theyitixy fill the houfc wfth branches, 
-Regularly from the ground to the roof. 

- No vims fhould be planted againft the 
taftfefs in this houfe, btit they may be plann- 
ed near the cokstans, and trained around 
them to thefr tof>s> where they may be 
left in at greai meafcre to themfeives, and 
in the pfogfefs of their growth. they will 
Jiang down obliquely » and ftretch acrofs 
among the branches of the trees, form*- 
ing curious and diverfified feftoons of grapes 
and peaches, and producing more fruit than 
if Ineatly trained in ftraight line$» upon a 
IWallor trellis. . 

I C£ft$ot avoid fQentioning here, my utter 
di&pprobatipii of the common mode of train- 
ing vines, by fixing all their ftioots in ftraight 
lines p it is juft as unnatural as it would be, if a 
gardener were to infert a plant of ivy in a park 

Bb and 



and endeavour to train it up as a fiagte tree* 
A fingle glance at a vine plant t not to xneiv- 
tion what we know of its habits when in a 
wildftate, will fhew that mature never intend- 
ed it to grow in a ftrajght dire&ion. Eyety 
gentleman in Scotland, (for in England it is 
better known,) ought to caufe his vines be 
trained crooked, or in a ferpentine direction, 
This will make them fpring at, and fend out 
fhoots, from every eye, and produce, dpuble 
crops of fruit every year. See Forfytb cm 
fruit trees. 

The plan for a peach houfe given in plats 
VIII. may be placed either Math one end 
againft a wall, or made a detached houfe 
(as in the plate?,) in any part of a gar- 
den, or orchard. In this laft cafe the fur- 
nace can be concealed under ground, and 
the fhaft or chimney either carried up in 
a fmall plate iron column, as in the plate, 

or 
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<5r in a flUe tinder ground, r to the garden 
wall, or tome concealed fpot. 

It may be worth while to remark, that 
-when the fltie is carried 1 under ground, a 
^acuity^ttiuft be formed around it, m order 
to prevent- the bad effe&s of the damp or 
moirture of ^jthe ground, from retarding the 
draught of the fire. 

But though this particular fottja be re- 
commended a? the beft coftftru&itin of a 
peaph-houfe vpoq. the principle contended 
fos, yet houfes may be made much in the 
ordinary way, and the trees grown as ftan- 
dard$ with an efFe&, it is prefumed (and in- 
deed it is certain, as the peach-houfes at Dal* 
ry* where the ftandards fucceeded fo well, 
were placed .againft a wall, and were -alfp 
greatly Ihade^ by the pine-ftoves)*— -much 
fuperior to the common mode of training 
a trellis. 

. The principal thing to be attended to in 

thk 



this cafe, is, to make the upright ghfs of 
confiderable height, *nd the houfe ntit of 
great br$a4th, 

t A fedipn of fuch a houfe is given inflate 
IX. fig. 4. ; vines aye fhewn trained upon a 
trellis placed agau*ft tlje back walj. A plw 
agreeable to this fedion, i* eaflly contrived, 
It m^y farther be obferved t thakftandard 
peaches may be growti in the ordinary kind 
of peach-houfes ; or, indeed in any kind 
of hothoufe, by planting dwarfs* and as 
they grow up diredhng their branches 
iii fttch a way as they may not come 
much in contact with the glafs. A thing 
more or lefs neceflary in every conftru&ion 
of a houfe for growing ftandards, and which 
even requires to be done when trees are train- 
ed upon a trellis. A fedtion of a houfe alter- 
ed in this way is given plate IX. fig. 5. 
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Of (O-chiHcitiral dtdiraiions inhoikoufn, •» 

In Arcfcltedure which, ^hteoded iopfcftf$ 
the appearance of folipity apd fh^ngth arp 
eflentiafly requiii te* t For this purpose it is a 
jute with architeSs, that openings b^made ar 
bove one another, and that every folid appear 
of fufficient inagnitucle jo fupport the fuper- 
incumbent parts of the Edifice, When ©peel- 
ings are very numerpus . iii one part of a 
building, and when another part adjoipin^ 
feeji'at tjie fjune tiipe, contains very few, it 
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never fails to difpleafe. If the heavy part 
be uppermoft, it appears to crufh down that 
which is below ; and, if the light and open 
part be uppermoft, it appears difpropor* 
tionate to the reft and trifling. Hence it is 
that mafon work cin feldom be allowed to 
appear in the elevation of hothoufes ; and 
thus old fafhioned greenhoufes, with ftone 
coiun>ns r and a ftone parapet abovfc* gfene* 
rally, if not always, look heavy and difplea- 
fbg. Old greenhoufes with wooden polpmns 
and a flated roof, as well as modfern giafc- 
tqufes^wlien the back wallagainft w^chtheir 
are built appears above them, look exceedingr 
ly ifll Cuftom canpqt reconcile us to this 
efle&, J tho* we are certain that no part of die 
wall bears any weight upQn the glafs. r Even 
the^lone coping, when feen proje&ing over 
ihe gla(s,is exceedingly ugly. The mocjera 
mode of carrying up fummerhoutes above 
fcpthoufes, as at Preftonhallin Scotland, and 

Heythrops 



Heytl&epfc in England* ifr the-oga&ifljl of 

the author atleaft, have a very bad eflp# 
in fcenery ~, befides their incoagniitjr wfcen 
confidered as overlooHug the kitchen /gatr 
den, which certainly: like the kitchen itfdf it 
not an objed intended for beauty. Maibn 
work in rhothoufes xiilpieafes aMb; in toother 
point of view. Every one knows : that their 
ufe is to grofy vegetables, and none a*e fo 
ignorant, as not to be ^aware, that pktoty of 
Jight is efleptially requifite to produgfc fruit 
and flowersin perfection. Slate roe^tsheik 
thick (lone columns, or depd! walls, ttfuHfr 
exclude this fluid, and of courfe;to fruftrate 
the end in view. '< 

Thus it appears, that in hothoufes, every 
thing in the elevation which has aL h^kvj 
appearance f or tends to exclude the lights 
in fome degree fruftrates their uiiljty, dif* 
pleafes the eye, and confequently ought to 
be avoided. 

For 
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¥bt dm putp&k a good general p*i may 
**v .. , :.,-./ 

i ;Td iet no mafon work be f«en above 
thelerelofaby part of the gtafc. 

c That the wfcote of the roof be glafe ; 
and, 

3. That the wooden workmanfhip be 

made as light as poflible. 

Asid irmay be efeferad> that this effe& 
wiil b^jnod: perfect, when chey afe ratify 
fenc©ftne&ed with toy wall or ftone bailding, 
but ftierely raMed upon a letel furface, built 
«ti all fides with glafs, and roofed with the 
fame material. > 

Circular columns, are inadrniffible in the 
fidesof hothbufes ; becaufe they are unfuitable 
for&flia or panes to Aide in, and becaufe 
they throw more fliadow than fquareonea \ 
In all cafes fquare pillars, are beft:; where 
they require to, be broad, they xnay>be paint- 
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pd green and covered with virgins bower. 
Pafiflora or fome fuch flirub. When fo nar- 
row as not properly to admit of toeing covered 
with foliage, they may be painted the general 
Colour of the, wood work, which in all cafes 
ought to be a yellowifh white or cream colour. 
In hothoufcs erefted merely for the purpofe 
of utility, fiich as vineries, peach-houfes, &c. 
the workmanfhip fhould be plain, neat, and 
fubftantial; in thofe defigned for ornamental 
produ&ions, fuch as the greenhoufe, exotic 
ftove, &c. elegance fhould be added. The 
mouldings, &c. may be more numerous, and 
delicate, and every thing elfe in a correfpon- 
dency. The colour of the walls and flues 
fhould be brown or of o^ker yellow, ths 
ftage in the greenhoufe, and all the infide 
work, except the roof and fides, will have the 
beftefle& in one of thefe colours, particularly 
under brown. The rafters, pillars, and walls, 
ija thq infide of ornamental hothpufes fhould 
4 C c always 
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always be covered with exotics > Many 
beautiful fpecies of which are fuitable for 
this purpofe, fuch as the Pafiftora, Morin- 
da, jalmine, &c. Externally, they fl»uld 
be painted of a cream colour, or yeHowifh 
white. 



CONCLUSION. 

Three objeclB have been kept in view ia 
the foregoing pages: 

The jirft of them was to give fuch a de- 
fcription of the alterations made ujxh| 
Dicksons' and Shade's hothoufe, as would 
enable practical men, to make the feme im- 

provements^ 
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prarcriwnta upen .oth$F«»: .<* *P . ^^ ^ ew . 
iwthoufe* agreeable «9 this plan, .;/.;:.. 
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The fecond, objecT: was to givea.flxoFt-tre.a-. 
tife upon the nature and effe&s of thefe 
improvements, that ingenious gentlemen 
might underftand. the principles upon 
which they operate: And, 

The third object was to fuggeft improve- 
ments of another lyfid.,in hothoufes, — and 
thofe chiefly m the conftru&ion of pine- 
ries, pea"ch-houfes, and pits. 

^ t . , - , 

With refpedt to the firft obje& the author 
obferves with much pleafure, that he has 
every reafon to believe, the improvements 
which he has made, will become general. 
In regard to the fecond and laft, he will be 
happy if any thing which he has written 
fliall contribute to enlarge the ideas of hot- 
houfe builders and gardeners; and hence ei- 
ther 
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ther diredHy'or indire&ly, to the advance* 
ment of the art, and the benefit of gentle- 
men, who indulge in this amufing and ra* 
tional luxury. 
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PLATE L 

Fig. i, 

Loudon's improved Hotiou/e Furnace. 

p \Jlhe opening in each fide, which com*? 

municates with the air vacuity. 
h The inner furnace door — 9 inches fquare t 
f Valve in the outer furnace door for 

admitting cool air to be heated upon 
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the inner furnace door, and in the va* 

cuity around the fuel-chamber, l$c. 
4 Bundle, vhieh ppens, fhuts, an^ fastens, 

both doors at once. 
t c u Nobbs," which are for the purpofe of 

fixing the furnace more fecurely in ma* 

(on wort; *. 

Fig, 

* There is a beautiful variety through all nature, 
which a perfon of a contemplative mind is evpr admiring. 
This variety in the animal as well as in the vegetable 
kingdom, is mightily fupported by contrails or oppofitions. 
The meadow walk at Edinburgh, is ftadowed by a row 
of (lately beeches, and though thofe trees when planted 
at regular diftances are'all very much of a fhape, yet each 
of thef^ are fo different from one anQther, that \ perfon 
might fpend in a mod agreeable manner, a very long 
time in obferving their feveral forms and varied hues of 
gveen* In walking along the promenade and examining 
each tree, ho\jr much &the beauty of the whole heighten- 
ed, when near one end of the row, there fuddenly appear^ 
$n old Shattered trunk with its branches greatly fcathed, 

and 
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Fig. ii. 

AJh-pit door to Loudorts Hothoufe Furnace. - 

a The valve. 

b The handle, 

c Part of the frame on which* the door is 
hinged, turned inwards and hooked at 
the extremities in order that it may be 
fixed more fecurely in the mafon work. 

. Fig. 



and curtailed. 1 have already faid that 

during the time the alterations were making upon 
XHckfons and Shade's hothoufe, I had been much 
amufed with variety of opinions, — by hearing the work- 
men relate what fome planners and others, purpofed 
as improvements. When the alterations were pro- 
ven to be of importance, and had in fome mea- 
fure attracted public attention, the author was again 
amufed by reports of what fome would call a worfe 
kind. But v what a fund of entertajnement did he 
partake of, when after thefe varied efforts to Jkath or 

blajl 

Dd 
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Fig. hi. ., 

Ground plan of the Fuel-chamber, Air -vacuity, 
and part of the Flue. 

a The fuel-chamber. 

b Furnace door. 

c Recefs for preferving livefeuL 

d d Bottom of fmoke-flue. 

h h Vacuity aVound the' fuel-chamber, and 

part of the flue communicating alfo 

with the furnace door. 

Fig. 

btafl, a cc landfcape gardener" who happened to be get- 
ting fome common furnaces made, pleafed with the one 
recommended and fold at the foundry, quietly copied (as 
the Edinburgh Foundry people told me,) one part of it af- 
ter another, until at laft he produced a furnace almoft an 
exa& copy of that in the plate. This perfon affords like the. 
decaying trunk, a ftrong contrail to the reft of his profei- 
fion — and like it muft ftrikingly affeft the attentive ob- 
ferver, or moral painter. 
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Fig. iv. 

Vertical feEiion of the fuel-chamber y fuppojing it 
Jinj/bed, and cut through in the direSlion a....b> 

fiS- 3- 

a The afh-pit. 
b Bars of the furnace grate. 
c Upright rife of the flue above the recefs, 
for preferring the live coals, fee /&...»*, fig. 5* 
d Throat of the fmoke-flue. 
e Arch over the fuel-chamber* 
f Air vacuity. 

g A brick feen proje&ing down in order to j 
fupport the upper arch* 

h Mafs of bricks around the whole, being 

part of the wall of tfre hothoufe, as may 

be feen by the dotted line a b 9 in fig. 3. 

D d 2 Fig. 
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Fig. v. 

Longitudinal feBion of the furnace, and part 
of the f moke-flue, fuppofing tbem finifbed and 
cut down in the direction qfe...f,fig. 3. 

a Space betwixt the outer and inner furnace 
doors, in which the hole that communi- 
cates with the air vacuity is feen. 

b Fuel-chamber. 

c Recefs for live-fuel. 

d Grate. 

$ Afli-pit. , 

ff Handles of furnace and afh-pit door. 

rand^- Vacuity fox heated air under the 
" recefs" and part of the fmoke-flue. 

b h Smoke-flue, five bricks breadth in depth. 

z Air-vacuity above the fuel-chamber. 

k Contraction of this vacuity, immediately 
before the air-flue commences. 

/ / The air-flue. 

Sole 
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o Sole of the furnace and flue, 
pp Supports of the flue. 

q Bottom of the fmoke-flue 

r Covers of ditto, which ferve alfo for the 

bottom of the air-flue. 
/ Covers of the air-flue. 

Fig. vl 

SeBion of the fmoke-flue and air-chamber fur- 
rounding it j fuppofing them finifhed and cut 
through in the direEtion Jhewn by the dotted 
line c...<d 9 in figures 3. and 5. 

a The fmoke-flue. 

b The air vacuity and flue. 

The fcale fhews the form and the dimenfions 
of the bricks fuppofed to be ufed in building the 
furnace, flues, &c. 

1 Is the end of a common brick. 

2 The edge of ditto. 

3 The face or breadth of ditto. 

4 The 
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4 The end of a common flooring or pave- 
ment tyle. 

5 The furface of ditto; 

6 The fide and the front of a large tyle 

cover, fuppofed made on purpofe for co- 
vering that part of the air-flue, which 
from being continued on each fide of the 
fmoke-flue, is broader* than the other 
parts. Where the air-flue is continued 
above the fmoke-flue only, comiilon 
tyles, as No, 5. will anfwer. 

In Scotland pavement will generally 
be had as conveniently as tyle of this 
fize. In England the tyle covers, will be 
molt economical. 

PLATE 



<$£.;. 
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fLATE II, 



Fig. i. 

Lpngitudinal feBion of the Jmoke and air flue 
as erected in Dickfons 1 and Shade* s botboufe 
Jhewing principally r 

A -^TFhe " briggs" or partitions in the 

fmoke-flue ? 
B B The air-flue, 

a Sole of the flue, being bricks laid flat. 
b Supports of the flues (being bricks fet on 
gdge.) 

e Sole of the flue being ordinary tyle covers. 
d End of thQ fmoke-flue being bricks on 

edge. 
e Cover of the fmolce-flue. 
jf Intended to fhew heated air coming put 

of the air-flue. Here, however it would 

be 
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be better to fix one of the regifters defcrib- 
ed in plate VI, as they would anfwer better 
for regulating the quantity of heated air 
admitted into the houfe. 

Fig. ii. 

Section of the f moke-flue, and air-flue, fuppojing 
them cut acrofs at the dotted line i....k in fig. 
3. plate J. 

a The fole. 
b The fupports* 
c The fmoke-flue. 
d The air-flue. 

Fig. in. 

A fefiion intended to Jhew the manner in 
which tbebriggs, or partitions, are formed in 
wide flues; and alfo how the heated air may 
be conduBed in an earthen pipe in certain 
circumftances. See pages 34 and 35. 

a Se&ion of the earthen pipe. 

£Briggs 
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b JBrigg or partition. 

c Hole under it for the fmoke to pafs 

through, 
4 Supports of the flue, 

The covers and fole of this flue ate 

fuppofed to be .made of large brick or 

ftone pavement. 

Tig. iv. 

View of the air pump ufed in Dict/ons and 
Shade's hot houfe. 

a The pifton or fucker, with its valve for 

drawing in cool air. 
d The valve for allowing this air to enter 

the houfe. 
f One of the fides of the pump taken off, in 

order to fhew its internal ftru&ure. 
e Handle of the pump. 

E e Fig. 
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Fig 5. 

^Longitudinal feSkn of a broad Jhaikm flue^ 
(hewing the bejl way of conjlruftvng the 
partitions. 

a The brigg or partition which comes down 
to the level of the fole of the flue. 

b A recefs, made in order that the finoke 
may pafs under the partition. 

c Ayr-flue. 

d Pipes for conducting the heated air. 

e Supports of the whole. 

//Smoke-flue. 

Fig. 6. 
Section or end of part of a botboufe fuppofed 
to he altered according to the newplan y and 
having the air bellows. 

a The handle of the bellows. 
b The tube which leads the air to the houfe. 

f The 
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c The termination of this tube where the 

air enters the houfe. % 

d Sedition of the inner roofing. 
i The wire upon which the curtains which 

compofe it roll down. 
J The cord by which they are fattened. 
g The ufual mode of coping the walls of 

hothoufes. 



PLATE 



Eea 
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PLATE m. 



Fig. i. 

A view of one whole curtain, and part of a 
Jecond mounted with rings y &c. according to 
the Jirjl mode of fixing up the inner roofing. 

a a The overlay. 

b b Rings fixed to the edge of the overlay. 

c c Hooks on which the rings are put when 

the curtains are let down in order to keep 

them clofe. 

d d Cord 



fi 



( 221 ) 

d d Cord for pulling up and letting down 

the curtains. 
e e Rod fixed to the lower end of the curtain, 
ff End of the Curtain to be fixed to the top 

of the hothoufe. 



Fig. ii. 

SeBion or end view of a hothoufe fhewing the 
appearance which this firjl kind of curtain 
will have when let down. 

a The curtain the rings of which are feen. 

b The cord which ferves for drawing it up. 

c The wire upon which it is fupported. 

d The hook upon which the cord of the cur- 
tain is fixed. 

e Dotted lines fhewing the appearance 
which the curtain will have when tucked 
up, as more clearly fhewn fig. 6. plate III. 

//Back wall coped with ftone in the ufual 

manner. 
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Fig. hi. 

Form of curtain fuitable for compofing an in- 
ner roofing to a circular boufe. 

ab c The three pieces which compofe the 
curtain. 

d d The overlay with the rings, fefr. as be- 
fore. 

c e e Jointed rods which are for the purpofe 
of ftretching the curtain to the proper 
breadth when it is drawn up. 

f Ring at the top of curtain, to which is 
fixed the cord ufed for drawing it up. 
This kind of curtain being fuppofed to be 
placed at the bottom of the upright glafs. 

g The rings and cord for drawing down 
and tucking up the curtain, which pafs 
through a hole at the bottom, and not at 
the top, as in fig. i. 

Fig. 
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Fig. 4. 

Afe&ion Jhcwing the appearance this l&Jl cur- 
tain will have when tucked or folded up. 

a The bottom of the front glafs or front- 
wall. 

b The curtain folded as it remains upon the 
front parapet at the bottom of the upright 
glafs until it is drawn up. 

c The wire upon which it is drawn up. 

e A pully, over which is put the cord ufed 
to draw up and let down the curtain. 

/The cord which is pafled oyer the pully. 
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PLATE IV. 



Fig. i. 

A view of part of a boufe with the inner roof* 
ing put up, according to the mode of fx* 
ing the curtains upon rollers. 

a a Coping of the wall, 

b$ Rafters of the houfe. 

c Lower curtain which is firft rolled down. 

dd Upper curtains which are afterwards 

let down, and which overlayjthe others— 

without the afliftance of rings, hooks, 

&c. as in the firft kind. 
e End curtain which is rolled outwards, &c, 
f Rack pullies for letting down or rolling 

up the curtains — fixed only at one end 

pf each wall. 

g Level 
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Fig. ii. 

Shews the manner in which the cord is pqffed 
round the putty on the end of the roller, and 
the rack-putty upon the watt. 

This kind of curtain ought to roll down 
from above as fhewn at e, fig. 3 ; and not 
from below, as in this figure. 

If from the defcription in Chap. VL Seft. 
1 . and thefe two figures, this mode of fixing 
the inner roofing fhould appear intricate, 
which it may do to fome who are not ac- 
quainted with thefe things, the author can 
only refer to the model, which none can be 
at a lofs to underftand- 

Fic in* 

Se&ion of a vinery fuppofed to be built according 
to the propofed plan, — A vinery of this kind 
is at prefent conflruEling at Smith's, 

Efq: Leith Walk, under the author's direStion. 

» 

A The front flue, made broad and fhallow, 
fuited to this fituation. 

Ff £The 
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B The back flue deep and narrow agreeable 
to its fituation. 

c Partition feen in this flue, 

d Dotted lines fhewing where the air bellows 
is placed. 

e End of the curtain. 

/Rack puliy. 

g End of the rod of wood which is attached 
to the curtain. 

b Wire upon which it (fides down. 

i Trellis on which the vines are trained. 

k k Upright rods of wood or iron, each being 
one inch broad, and £ of an inch thick, tp 
fupport the wire trellis, and the wire upon 
which the curtain Hides ; thefe rods are fix- 
ed to a ftone or board at bottom, and join* 
ed together at the top. They are alfo fixed 
to the rafters at the top^but this qnly be- 
twixt each curtain, for otherways thefe 
fixtures would interrupt the rolling down 
of tht£ curtain. In this way they only in- 
terrupt the hooking on the overlay whkk 



C *27 ) 

can be prevented by making a flit in it, 

oppofite to the fixture* 
/ A fmall piece of iron under each rafter 

which ferves to fix the trellis and wires 

to the back wall, 
m Upright rafter, placed upon the front 

parapet. 
n The Hoping rafters. 
o Mode of coping by lead and flate, by 

which are joined the roofs of the hot- 

houfe and backfh^d, approven of by the 

author, as more ornamental and durabta 
p Water fpout continued along the front of 

the houfe, 
q Dotted lines in the back wall, (hewing how 

the chimney is carried up. 



Ffs PLATE 
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PLATE V, ' : r 

THIS PLATE AND PLATE VI. CONTAINS PLANS 
AND SECTIONS OF A PINE STOVE UPON A NEW 
PRINCIPLE, 

r 

Fig. i. 

The ground or foundation plan of the walls qr\d 
fues. " " 

A Back wall. 

B Front walL 

C End walls. 

D Flues. 

E Back fhed, 

a Furnace. 

c Termination of the fide vacuity. 

b Termination of the top vacuity or air-flue. 
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Fig. u. 

Surface plan Juppofing the houfe cut over by 
the line a....b, in plate VI. jig. 2. 

A and B Two pine pit;s. • 

a...h PafTage through the centre of the houfe, 

P A vine introduced from behind intended 
to cover the back wall. Vines may ^lfo 
be introduced at the two front corners tQ 
run up the fafhes. 

g g Air or fleam tube's/ " • 

% K, Regiflers or valves for admitting heated 
air either from the air-flue ? or from the 
large vacuity under the pit, or for pouring 
in water to cover the furface of the whole 
pit, or to cover the furface of the air-flue, . 
and thus to produce either fteam or moift 
heat in ahundancq, 

f- The fitiiation of holes made in the para- 
pets for pouring in \vater to the ruble 
ftone vacuity under the bed of earth, feq 
B. fig. 2. plate VI, 
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PLATE VJ. 



Fig. i. 

Longitudinal Section of figures i tmd 2 it$ 
Plate V, according to tbt line a<...B> fig. 2. 

a Doors at the ends, 
b Smoke-flue, 
c Supports of ditto, * 
d Supports of paflage-pavemeat. 
e The communication of the air-floa with 
the regifters, K K 7 in fig. 2. plate V. 

/Hole* 
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/Holes in the wall of the pit for pouring 

in water, &c. 
g End walls. 
b b Ground level. 



Fig, ii. 

Tranjverfe Section of fig. 2. plate V. upon a 
larger fcale. 

A Paflage through the houfe. 

S Ruble ftone vacuity. 

C Earth in which the plants are inferted, 

either in pots or otherwife. 
D Air and fleam tubes. 
E Curtain of the inner roofing. 
F Rack-pully for ditto. Here alfo may be 

fixed the hooks for fattening the cords 

ufed to pull up or let down the glafc 

falhes. 
F Back fhed* 

G A 
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6 A fpace which may be made an excellent 

Mufhrom-bedL 
& Vacuities around the flues * 
/ Air-flue. 
K Smoke-flue* 
L A row of bricks to preserve water oVet 

the whole furface of this chamber, when 

it is poured in for the purpofe of creating 

moift* heat, &c. 
M Dotted lines fhewing the direction of 

the fhaft or chimney. 
N Dotted line fhewing the manner in] which 

the damper is placed* 
The author's mode of .coping, and roofing 

hothoufes and backfheds. 
P Spout for collecting water from the roo£ 
^ Ground level. 

Fig. hi. 

Is a fe&ion of a fmall mafs of niafon 
work, containing a circular hole in the 

centre 
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centre, which hole contains two pipes or 
tubes, one within another. The inner one 
is for conducting hot air, and the outer cool 
air, and the fpace without the outer one is to 
preferve air ftagnated, in order that as little 
heat as poffible jftay be loft. See a full ex- 
planation, Chap. XL Se&. 2. page 150. 

Fig. iv. 

Is a perfpe£tive view of the carron regifc 
ter or valve for regulating the heated air 
from the flue, which may be had at the 
Edinburgh Foundry, Edinburgh, or at Mr 
Dalziel's, Cabinet-Maker, Chapel-Street, 
Bedford-Row, London, along with the fur- 
nace, afh-pit door, and damper. 



G g PLATt 



( *34 ) 



■** 



PLATE VII. 



MAN AND SEqTIONS OF A PIT UPON A J*EW 
CONSTRUCTION* 



Fig. i. 

Ground Pfqn. 

a Front wall. 
b Back wall. 
c Flues* 

d Supports of the pavement, above which is 
placed the ruble Jone, and then the earth, &c. 

e Furnace, 

/ Steps 
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/ Steps to the excavation in which the fur- 
nace is contained. 

g g Chimneys. 

h h Dotted lines fliewing the fituation of the 
finoke-flue. 



Fig, ii. 

Horizontal SeBion, or furface plan of this pit, 
fuppofirig it ereSted and cut over by the line 
a....b 7 fig. 4. 

AB C D The four divifions which may be 
kept of four different temperatures. 

e e Air and fteam tubes, 

f Air regifters. 

g Covers of the excavation for the fuel and 
furnace, &c. partly cut over. 

Fig. 
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Fig. hi. 

Elevation of the Back waJL 

A Furnace and afh-pit doors. 
B B Chimneys. 

C Walk round the back wall of the pit. ^ 
D Holes for pouring in water, or admitting 
frefh air t'o the ruble ftone vacuity. 

Fig. iv. 

Tranfuerfe Section of this Pit. 

A Earth in which the plants are placed. 

B Partition in the fmoke-flue* 

C Pit for fuel, Wc. 

D Supports, made in this particular form, in 
order to admit the free circulation of the 
heated air, and to fave bricks in building. 

Fig. 
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Fig. v* 

Longitudinal SeBion* 

Jl.>..B Range o£fafhes. 

C Spaces betwixt the fupports of the pave- 
ment. 

D D Flues. 

JE Centre divifion wall. 

F F Tubes which admit air and fteam from 
the ruble ftone vacuity. 

G A tube which admits air and fteam from 
the large vacuity under the ruble ftpne* 
which furrounds the flues. 

* Fig, vi. 

Shews the Mode of fixing the wires for the 
inner roofing. 

Fig. 
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Fig. vii. 
A Curtain fuitable for a Pit of this Con/iruBion. 

a a The two poles, one of which are placed 

at each end. 
tJb The fmall rods for ftretching out the 

curtain when let down. 
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PLATE VIIJ. 



GROUND AND SURFACE PLAN FOR A PEACH* 
PPUSE, VPOST A NEW CONSTRUCTION* 



Tig. i< 

Ground Plan. 

a a Foundation of the furrounding walls. 
b b Flues. 

c c Termination of the fide vacuity. 
d d Partitions in the fmoke-flue. 
e e Supports for the" 1 columns, which co* 
Juirms are better feen in fig. 2. 

// Termination 
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ff Termination of the fmoke-flue, where 
it aitends the centre column as a fhaft 
or chimney. 

g Furnace, and pit for fuel, %Sc. 

Fig. ii. 

Surface Plan, or Horizontal SeStion. 

a Columns which fupport the roof. 

b The column which ferves as a fhaft or 

chimney. 
c c Top of the flue which ferves as a pafiage 

around the houfe. 
d Doors. 
e Sedion of the upright rafters, placed on 

the front walls. 
f Small holes to admit the heat from the 

vacuity bet wist the front flue and wall. 
g Dotts, (hewing the end of the wires upon 

which the inner roofing Aides down. 
h b Cover of the furnace, fuel, pit* &c. 

?LATE 
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PI,A-T& IX, 



FlG.t. 

* ' 

Longitudinal StBim of the improved pc^ch* 
hmfe, wkkb may he eqjily underload by 
comparing it w$h ike line o,*..£, w figures 
i and 2 r Pfoti FIJI 

Fig. ii* 

Tranfverfe Section of the improved ptQch- 
honfe, upon a larger fcale than the gtwnd 
plan. See c>:.d y of figures i and 2> Plate 

piii \ 

. H h a A 
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a A part of the column which ferves both 

for a chimney and prop to the roof 
b The damper in this column formed in a 
manner fuitable to the internal aperture, 
which is circular. It is contrived fo as 
to be turned round 4>y the handle feen 
at b; in place of drawing it out in the 
ufual manner. «.-. 
c The furnace, around which will be feen 
the air vacuities, the fmoke-flue, and 
afh-pit, &c. 
d Furnace and foel-pit, which are covered 
from the view b^ the covers which is 
v fuppofed to be lever with the furface of 

the ground, and painted green. . 
c Supports of the flue, made of confider- 
able depth, in order to allow the roots of 
the trees to fpread in every direction, 
which they, could not do, if a mafs of 
mafon work, were introduced below the 
flues and front wall. 
l\ ^ ■ / View 
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f View of cine of thofe fupports, 

g Surrounding avails, built no higher than 

the furface of the ground- The line 

acrofs the wall at g , fhews the depth of 

thefe fupports. 

Some may think it advifeable to have' 
the level of tl^e ground, within the peach- 
houfe, raifed as high as that of the open 
air, in order that the roots may more eafily 
penetrate from the one to the other; but ' 
tl*is makes no jnaterial difference. 
h Upright glafs raifed upon thofe walls. 

Fig. hi, 

SeSlion of both the Plah and Elevation of the 
improved peach-houfe, fuppojing it finijbed 
and the trees and vines full grown. 

In this fedhon it will be obferved that the 

jj^ner roofing is made according to the mode 

H h 2 fhewn 
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fliewn in plate III. which will h**6 the 
beft effeft in q. double roofed houfe. 

ftG> iv. A*p v r 

^ire Sections of the approved mode <f planting 
the peaches , and alfo of introducing vines in 
peacb-boufes. See pages 1 96 — J, 

¥ic. vi. 

// a view of one oftbeJlue f or fro fit Wall fup* 
ports ) fuppofed to le made of a Jingle jt one. 

Fig. vii ? 

]jt view of one of thefe fupports formed of 
bHck^ w fach a toqy as that tbe roots yf 
tf>z tftxs way pafc through it in tytry dire?? 
(ion. 



N. B. The explanations of the models are feparitely 
printed, and are had along with them, and included In 
{heir price. 
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f OSTSVRITT, 

This work was begun in February laft, 
£nd the author, in order that gentlemen 
Jnight have an opportunity of altering theif 
hothoufes before the general forcing feafon, 
bad agreed with the printed and engraver 
that they thould execute their departments 
in a fortnight or three weeks. A promife 
which very unfortunately they have been 
unable to perform, 

}uft when the author had begun the 
^jvork T he was called to the weft of Scotland, 
and in order tQ fupply the prefs with 
copy, he was under the neceflity of making 
the fketches, and writing great part of the 
Account in {he inns where he occafionally 

flopped > 
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flopped ; and of fending off the manufcript 
in detached portions to the printer. This 
accounts for the hurried and carelefs man- 
ner in which the whole is written; and 
alfo for a ipiipber of typographical errors 
which the author regrets exceedingly — 
Some of thefe which materially affeft dje 
fenfe ^rc? noticed in the errata ; but others, 
fuch as thofe in page 129, lines 5 and 6, 
page 163, line 15; page 158, line 8 ; page 
1 86, foot note, &c. occur fo frequently, that 
nothing can be <Jonp but intre^t the rea- 
der's forgivenefs. 

Here alfo the author takes an opportuni- 
ty of mentioning, that though he has ftated 
jn page 122, that the plants in Dickfons* and 
Shade's hotjioufe after the improvements 
were made, " never fuflained the kqft da- 
mage" — which was true at the time the 
work was written — yet fome weeks ago, 
owing to a fmall hole having been made in 
the fmoke-flue, the finoke entered the houfe, 

and 
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and almofl killed two or three of the plants 
which were nearefl the hole—But this is 
an accident totally unconne&ed with the 
nature or effe& of the improvements, and 
therefore cannot injure ; their utility in the 
leaft degree, It j is ofily : taken notice of 
here, ,J becatife feme who are unwilling to 
approve! of the fcftente have endeavoured to 
report otherwife, and thus to prejudife 
thofe who have not an opportunity <Sf ex-' 
amining iMckfons* and Shaded hpthoufe 
themfelves. The author refts fatisfied, how- 
ever, that nothing of this kind will affed the 
-mind of any candid reader. The plants in- 
jured were completely recovered in a few 
days, and continue in perfedl health and 
luxuriance. 

. The following particulars deferve. alfo to 
be taken notice of in this place. 

j . The author has erected a vinery ac- 

I i jordin 
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cording to this plan, a* -— — Smith's, lj%> 
Leith^Walk. 

In this cafe, it was neceffafcy to build 
die furnace in one qn$ of the hpufe, to 
preferve both it, a%d p^rt of the flue* 
under the ground Ifivplg m& alfo tQimake 
the flue of the broa4 low ki&d* as &ciwa -in 
fig- 3* pl at « B. — tp feeds* this a$ : dmt a* 
poflible, models are alfp ij&de, which^n^ 
tlemen iflsy; have recpurfe to* flipuld they? 
find any difficulty in .making tjieir Workr, 
men comprehend the* principle of thefe 
furnaces, *hich i$ neceflary in fome 4egre^ 
fo as they m^y be able to vary them agree*- 
ably to different fituations. 

2. The author has alfo ufed his improved, 
furnace^ in the cafe of p. hotwall at Mr 
Smith'*, which he thinks will be a very 
beneficial improvement. The yacaity as 
in the cafe of hothoufes, is carried round the 
furnace, but in place pf entering an air- 
flue 
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4iue at the throat of the fmoke-flue, it there 
enters the fmoke-flue itfelf, and thus the 
Iw&ted *ir is carried along with the fmoke, 
and like it gives oat its heat to the walls. 

$. At €oL Duncan's, Glenftur, near 
Falkirk* he has aifij> ere&ed a pit according 
to his ne*r pflan, which is anfwering the 
purpofe of growing cucumbers excellently. 
From this cafe, and other circumftances* 
the author is induced to think, that this 
kind of pit wiU be a great benefit to gentle- 
men, by feving time, rife, and dung. 

The faving of dung, he thinks, will be 
of great advantage, in two ways. 

i/tf, BecaiA it is well known among far- 
mers, that dung, when kept fo long as to 
be rotted into a folid black mafs, (like old 
pest,} as is always .the cafe with that ufed 
in hotbeds, cannot be applied to the foil, 
tvith half fo much advantage as when in 
an earlier ftage of putrefcency. 

idly, The 
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idly. The dung laved from hotbeds* in 
places where peat mofs abounds, (and there 
are few places where it cannot be come at,) 
if formed into compofts as dire&ed by 
Lord Meadowbank, * would produce three 
times the quantity of manure, the firft 
feafon in which the pits were adopted. 
This large increafe of manure would pro- 
duce the means of decompofing a greater 
proportion of peat mo& than formerly. In 
this ratio might the improvement go on, 
and the confequences would be of very 
great advantage to many gentlemen far- 
mers ; and it is prefumed, in fome degree to 
the public in general. 

That pits upon this prin cip le may be 
clearly underftood, either for the purpofe of 
ere&ing larger or fmaller ones, the author 
has caufed to be made a model of the one 
delinated in plate VII. which clearly fhews 

the 

* See the Highland Society's tranfa&ions. 
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the flues, ruble ftone vacuity, fteam and air 
tubes, &c. and alfo the form of curtains, 
and the mode of placing them fuitable for 
pits or hotbeds. Owing to the additional 
trouble and nicety in forming this model, it 
became neceflary to charge a higher price 
for it than for the others. * 

Thefe models are fully defcribed in the 
letter prefs explanations which accompany 
them. 
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MODEL FIRST. 

SCALE ONE FOOT TO AN INCH, 

The improved fitrnace, fuel-chamber, fnoke 
andmr-fi^ according to the mode adopted 
in Dickfins and Shade* shot bonfc: and which 
is fuitqkb wherever the front fiue may be 
made four feet deep, 4s is frequently the cafe 
in vintrus, and afafjft always inpimjhues, 
made in the ordinary manner. 

The models are made of wood) and the frimipcd 
parts marked h$ letters, Thefe parts may 
be taken off in the order fa which they are 
dtfcrihed* 

Kka A Reprefents 
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A Reprcfents the front wftU: or, if the fur- 
nace were placed in the back part of the 
hothoufe, it would feprefent the end 
wall. 

B When taken off x (fcfcovers the fuel- 
chamber and afh-pit — the vacuity round 
the fuel-chamber, and the two holes f a a, 
which communicate with the double fur- 
nace doors and that J vacuity. 

N. B. The furnace and afh-pit doors 
could not be fhewn owing to the finall- 

. nefs of T t]fce fcaie. But any mafon upon 
infpe&ing this mode^ and th$ fuitwfce it- 
felf, or eve$ the* vie\?s gives, p&t$ \, jjg. 
i. and 2. ;wiU fifcd \»o difficulty ift con- 
ftru&ing iu The furnace ixiay be feen 
either at Mr Dalziel's; London, or at 
MefT. Dicksons and Shade's, EdinbttJigh f 
and may, be purchased frpm the Edin- 
burgh Foundry Company. 

G The cbver of the air-flue and vacuity, 
which taken off, fhews the large open 

fpace 
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- fpace b b above, and near the furnace, 
" and allfo the three holes c c, which com- 
: municate with the air-flue, 
D The air-flue which is always continued 
* along the top of the front flue from the 
furnace, to the oppofite end of the houfe, 
and according to its length has three or 
more regifters fixed in it, in order to re- 
gulate the heated air with precjfion. 
This improvement was not thought of 
when Dxcksons an!> Shade's hot-houfe 
vwasf altered, and was therefore not men- 
tioned in the Treatife; it,hasfii>ce been 
adopted in Mr Smith's vinery, men- 
m tioned in page 24.8. The air-flue being 
taken off, fhews the fmoke-flue^— its 
communication with the fuel-chamber 
at one, end, and the partition at the 
other. Thefe partitions in deep ftyes, 
fuch as thefe, are introduced every ten or 
twelye feet afunder; but at a greater dis- 
tance in broad {hallow flue? ; (fee Dek 

cription 
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criptiqn of Model II,) Ify cOnfii^sg the 
finoke and heat, aad prtfutfi&pg the 
draught, they are of great fervig3. See 
the Treatife, p. 40,-1 ,-•*• 
E The fmokenflue whicto, when taken pf£ 

difcovers the fupports d d* 
F When taken of£ (hews the arch qv*r the 
fad-chamber, and the vacuity arouad it* 
G Hie arch of the foci-chamber which, 
being taken off, fhews the gmte and the 
recefs for containing live-fuel 
H Being moved downwards* fhews the va- 
cuity under the recefs, which communi- 
cates with the air-flue. 
1 May reprefent the floor of the houfe; 
But if the ground be dry, the due, (in 
ptne-ftoves at leaft,) may be funk one 
half or more under the floor, or it may 
be even wholly funk, and the cover of 
the air-flue made the paflage or walk* 
.Such variations will naturally prefent 
themftlves %o every ingenious gardener. 

Model 
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MODEL SECOND. 

SCALE ONE FOOT TO AN INCH. 

The improved furnace, fuel-chamber, /make 
and air-flues^ according to the mode fuggeftcd 
in plate II. by Jig. 4. fuitable for the front 
flues of Vineries, Teacb-boufe's, &c. being 
nothing more than a variation of Model I. 

A May tatter reprefent the front of end 
wall of the houfe, according to the filtra- 
tion of the furnace. 

B "When taken off difcovers the fuel- 
chamber tfnd aifli-pit, and the two holes 
do, which communicate with the double 
rurhace SdorS, and that vacuity. 

C Coter of the ai^Tacuity. 

i> Pipe for conveying the heated air ufed in 
^ptace of a flue as it is cheaper tn this 
cafe. 

d Communication 
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d Communication between the air vacuity 
and air-flue, 

E Smoke flue, 

e Partition in the fmoke flue, made as fhewn 
in plate II. fig. 5. 

g g The fupports of the fmoke flue. 

H When taken ofFfhews, 

I The arch over the fuel-chamber. 

K Grate. 

L Recefs for containing live-fuel. 

M Being moved downwards fhews under 
this recefs, an4 the throat of the fmoke 
flue, a vacuity for heated air, which 
communicates with the air-flue. 

N. B. The arch over the fuel-chamber, 
and the throat of the fmoke flue ought 
to be built with fire bricks and fire clay ; 
and in building the flues, a fione about a 
foot fquare ought to be built in the brick 
work at each part, where it may be judged 
molt convenient to make an opening t? 
cleanfe them from foot. In flues fuph as 

Mp4el 
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Model I. this will generally be on thofe 
parts of the fides which are oppofite to 
the partitions. In broad flues fuch as 
Model II. they will be moftly made in 
the top, by taking off one or more of the 
corners. In the improved pit, Model V. 
by making openings from the top, at 
the corners i, 2, 3, 4, 5, 6, 7, 8. the 
whole may be cleanfed with eafe. Ropes 
may be either pufhed through by rods or 
drawn by a cord, which cord may be 
previoufly drawn through by a cat, as 
was pra&ifed at Dairy, 



MODEL THIRD. 

SCALE TWO FEET AND A HAW TO AN INCH, 

The Inner-roofing according to the mode Jhewn 

in plate III. and nearly as adopted in Dick- 

Jons and Shade's hothoufe, preferable in 

L 1 pinerits 
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pineries or peacb-boufes, when no vines are 
trained immediately under tbejloping glafs* 

The cord B ufed to draw up the curtaia 
being loofed, it is pufhed down by ap- 
plying a frnall hooked rod, to the crofs 
piece of wood A. Often, however, their 
own weight will accomplifh this purpofe, 
without any thing elfe being done than 
merely loofening the cords, A cord* how- 
ever, may eafily be contrived to draw 
down each curtain, when it is thought ne- 
ceflary. 

The overlays, rings, and hooks, as men- 
tioned in the Treatife, are eafily feen in 
thefe curtains. 

The end curtain is feen exadLy as de- 
icribed in the Treatife. C is intended to 
reprefent the rack pulleys for rolling it up. 
A fmail rod appears, by which it is drawn 
out; and on that being done, another appears, 
which is intended to ftretch the curtain to 

the 
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the proper height. A flit is alfo feen op- 
pofite the door, &fo. as mentioned in the 
Treatife. 

MODEL FOURTH. 

SCALE TWO FEET SIX INCHES TO AN INCH, 

The Inner^roofing as Jbewn iu plate IV. fuita- 
hie for vinerier and all forts of houhoufes 
where fruit-trees are trained immediately 
under the floping glcfs. 

The end curtain, is drawn out by the 
fmall upright rod, feen in the model, and 
rolled up by the cord at A. This cord 
pafies over the pulley jB, which is intended 
to reprefent a rack pulley. The other par- 
ticulars mentioned in the Treatife refped- 
ing this curtain are eafily feen without any 
minute explanation, fuch as the flit oppo- 
L 1 2 lite 
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fite the door for die operator to pals mit by 
when he has. ktndown the inheivroafing, 
and the rods for keeping the curtain, ftretch* 
ed to its proper height, fcfc. 

In the diminutive bulk of a model fuch 
as this, the curtains may bft puftied down 
by taking hold of the fmall rods C C. But 
in a real hot^houfe this is intended to be 
done by the rod and hook already men- 
tioned in the proper place. However it 
will frequently happen, that they will fall 
down with their own weight, when affifted 
by turning round the rack pulley in a pro- 
per direction for this jhirpofe. 

A few wires are put in to reprefent a trel- 
lis for training vines upon, merely to (hew 
that they can be done in conne&km with 
^ the inner-roofing. The uprights by which 
are fupported both the trellis and the wires, 
upon which the curtain Hides, are intended 
to be made of wood, and joined together 
at the top, as explained in the Treatife, 

and 



« ate ) 

and ftiewn in plate IV. fig. 3. but this is fo 
plain that it is unneceflary to fay any thing 
here refpedting it. . The trellis can alfo be 
fupported by props, or by a range of fmall 
columns in ( the middle of the houfe* if 
found requifite. 

From the fmall fize of thefe models, the 
inner-roofing appears to take up much 
more room than it really does when exe- 
cuted upon the proper fcale. For the fame 
reafon, a greater nicety is requifite in roll- 
ing it up and down. But notwithftanding 
thefe difadvantages they ferve the in- 
tended purpofe as completely as can rea- 
fonably be expefted. 

Price of thefe four Models, one guinea each. 
Prke of the following Model 7 three guineas, 



Model 
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MODEL FIFTH. 

SCALE TWO FEET SIX INCHES TO AN INCH. 

A pit in which cucumbers, melons, 
pines, i£c. may be grown; and rofes, 
flowers, ftrawbenies, afparagus, i£c. forced 
at the fame time, or which may be wholly 
devoted to one or more of thefe articles at 
pleafure; it being divided into one or more 
compartments, which may be kept of the 
fame, or of different temperatures; fee 
pages 178 and 234. A pit of this kind 
upon a fmaller fcale, was ere&ed at Glen- 
fiiir, near Falkirk, in April laft, and has 
fince anfwered well. 

A Excavation for containing fuel, and for 
managing the furnace, fcfc. This mull 
be joined to the pit at a a. 

B B Rafters 
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B B Rafters and coping which (in the mo* 
del) are to be taken off: And, which 
bring off with them a part of the inner- 
roofing, made to fhew the kind of cur- 
tains, and mode of fitting them up, 
fuitable for pits and hot-beds. It alfo 
brings off the chimney tops, in which at 
b by the dampers are fixed. 

C C C Are the paved coverings of the large 
vacuity, for heated air. Above this va- 
cuity, all over the furface are fpread, 
firft, ruble flones, teil or twelve inches 
in depth; above them, gravel, t then a 
thin layer of fand; and laflly, the earth 
or mould in which is placed the plants, 
either in pots, or iuferted in the earth, 
as is done in the open air. This paved 
covering may be made in the rudeft 
manner ; for though their be interftices 
between the ftanes, they will ferve to 
admit the heated air from the vacuity, 
and if the ftones be very thick, they 

will 
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will preferve the beat, To much longer 
when once heated, 

d d Round tubes, wbich are intended to be 
made fquare, and to have final! pluggs 
or {tappers fitted to them; oae half of 
thefe tubes communicate with the ruble 
ftone vacuity, and the other half (al- 
ternately) with the large vacuity below. 
From both thefe vacuities, fupplies of 
heated, or moift air may be obtained at 
pkafure, as mentioned in the Treatife. 

e t Holes in the back wall, by which water 
may be poured into the ruble ftone va- 
cuity* 

// Tubes fbr admitting heated air from the 
air-flue, by which,. in connedhon with 
the valves at the throats of the two 
foipke flues, the diverfitica of tempera- 
ture are produced. 

G G Part of the bapk wall, which may be 
taken off. 

. ffN>&c. 
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H Hy &c. Part of the two ends, and two of 
the divifions which may next.be removed. 

/ Front wall, which may be taken off. 

K Covers of the air-flue, which being taken 
off, fhews its length* 

k Supports of the pavement coverings, 
placed above all the flues, 

/ / Supports of the pavement coverings, 
built of brick on edge, as fhewn plate, IX. 
fig. 7. and plate VII. fig. 4. 

JM M Front fmoke-flue, which taken off 
brings along with it the ends m m, which 
proceed from the furnace. The covers 
of this flue being taken off, fhew the pro- 
per mode of making the partitions as at 
n n, 

N N The cover of the air vacuity, which 
wholly furrounds the furnace, and part 
of the fmoke-flue, until it enter the air- 
flue. 

Central divifion which may be next ta- 
ken off. 

Mm PP Covers 
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P P Covers of the excavation to the fur- 
nace, &c. 
A The walls, &c. of this excavation tnaSjr 
now be taken off in order to fbew tbe 
furnace, 
j^ Being taken off fhews the arch over the 

fuel-chamber. 
R This arch which taken of£ fhewS the 
grate, the recefs for live-fuel, arid the 
throats of the two fmoke flues which 
proceed from it. 
S S The beginning of the fmoke flues, 
where a common furnace door, with a 
handle is fixed on each throat, to ferve as 
valves for regulating the adroiffion of the 
fmoke and heat. See p. 181,-2. 
T T Ground level. 

The reft of them might be taken to pieces, 
and alio the fupports of the pavements ta- 
ken out; but what has been already de- 
f 

fcribed is fully illuftrative of the whole, 

and any other particular may be fully un- 

derflood by recurring to the plan. 

Though 
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Though this pit be recommended for 
pines, cucumbers, &c. yet by avoiding to 
ered any thing in this model, except the 
air and fmoke flues, and by introducing a 
trellis about eighteen inches from the glafs ; 
the quadruple compartments will make four 
excellent vineries which may be brought 
into fruit, at the fame number of pieriods. 
The general principle of forming vineries in 
this manner, will be found to anfwer equally 
well with thofe in common ufe, (as may 
be feen in feveral places in England,) and 
they may be executd at firft for lefs than 
one half the expence. 

This model will ferve in conne&ion with 
plate VI. fig. 2. fully to elucidate the plan 
recommended for growing pine-apples : 
were thefe in general altered agreeably to 
this plan, in moft cafes they would pro- 
duce one third more fruit annually than 
they do at prefent. 



END OF THE APfENDlX. 
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